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DATA ACQUISITION PROGRAMS AND THEIR USE 
1.1 INTRODUCTION 
1.1.1 PURPOSE 
1.1.2 
This software group is used in the data acquisition phase of 
the WIM+RESPONSE system. It also permits a preliminary examination 
of the validity of the data as it is being collected. 
Please note that a hard copy of tabular output can be obtained from 
the LA 50 line printer by running the program PRINTQ prior to the 
execution of any other program which produces tabular output on the 
CRT. This is accomplished by issuing the instruction 
RUN PRINTQ or R PRINTQ 
This package is included in the Master Program Library (MPL) 
supplied by Lehigh University. To halt the hardcopy print out, you 
must issue the instruction 
RUN STOPRI 
This will cause all subsequent output from other programs to be 
displayed only on the CRT. 
SCOPE 
This software group contains the following computer programs: 
1) FICRE8.COM 
2) CREArS.SAV 
3) SIMPLE.SAV 
4) BILIN8.SAV 
5) PLINF8.SAV 
6) DP8.SAV 
This command program first formats and initializes 
a blank disk and then executes the CREAT8.SAV 
program. 
This program creates data files FTN14.DAT and 
FTN15.DAT on blank disc. 
This program generates an influence line for a 
simple span beam structure. 
This program generates an influence line for 
either a continuous statically indeterminate beam 
or single span structure. 
This program plots the influence line of the beam 
structure on the graphics CRT. 
This program performs the data collection and 
optionally does weight calculations. 
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1.2 
1.1.3 
7) FIND8.SAV This program performs a search on FTN14.DAT to 
determine the number of the last truck written to 
this file. 
8) PLDAT8.SAV This program plots the strain data obtained from 
transducers and strain gages on the graphics CRT. 
OPERATIONAL OVERVIEW 
Prior to data acquisition, the prototype WIM+RESPONSE system must be 
set up. This includes the following: 
a) Blank data file numbered 14 (FTN14.DAT) be generated on 
floppy discs for storing raw data. This procedure is 
usually done in the laboratory before going out to the 
field. 
b) 
c) 
d) 
e) 
f) 
g) 
tape switches mounted on the road surface of the bridge 
approach and connected to the WIM conditioner. 
Transducers mounted and connected to the WIM conditioner. 
Strain gages mounted and connected to the RESPONSE 
conditioner. 
Keypad connected to the WIM conditioner. This is necessary 
only when truck selection is to be performed manually. 
Conditioners properly grounded and balanced; and 
All cables between conditioners and MINC as well as CRT 
and MINC properly connected. 
RELATED DOCUMENTS 
1. 2.1 
1. 2.2 
Applicable User Material 
The following materials are applicable to this software group: 
1. Snyder, R.E., Likins, G.E., and Moses, F., "Loading 
Spectrum Experienced by Bridge Structures in the U.S." 
FHWA/RD-82/107 
2. Moses, F. "Instrumentation For Weighing Trucks-In-Motion 
For Highway Bridge Loads" FHWA/OH-83/001 
3. "WIM+RESPONSE STUDY OF FOUR IN-SERVICE BRIDGES" Final 
Report, FHWA, 1986 
Vendor References 
The following vendor materials are pertinent to this software 
group: 
1. DECLAB-11/MINC User's Guide. No. EK-MNC11-UG-002, DEC. 
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2. REAL-11/MNC FORTRAN Programmer's Reference Manual. 
No. AA-D631B-TC,DEC. 
3. RGL/11 Programmer's Reference Manual. No. AA-M837A-TC,DEC. 
4. RT-11 V5 System Message Manual and Keypad Editor User's 
Guide. No. AV-L082A-TK,DEC. 
5. 2100 System Strain Gage Conditioner and Amplifier System. 
Instruction Manual. Vishay Instruments Inc. 
These manuals are supplementary to this documentation. 
1.3 MAJOR PROGRAM DESCRIPTIONS 
1.3.1 Program FICRE8.COM 
NAME: 
PURPOSE: 
OPERATIONAL 
DESCRIPTION: 
FICRE8.COM. The major function of this program is to 
format, initialize a disc and execute CREAT8.SAV program 
to create data files FTN14.DAT and FTN15.DAT. 
This program is used to first format and initialize the 
disc in disc drive 1 and then execute CREAT8.SAV program 
to create data files FTN14.DAT and FTN15.DAT on the disc. 
FTN14.DAT will be used to store the raw data collected 
from executing DP8.SAV in the field and FTN15.DAT will be 
used to store processed data obtained from executing 
PROCE8.SAV. 
The procedure required to initiate and execute this 
program is as follows: 
1) A disc to be used for storing data should be in 
drive 1. Be sure that the right disc is used. 
All the fields previously stored on the disc will 
be destroyed after executing this program. 
2) To ~xecute this program the user should enter: 
@FICRE8 
3) The system will respond with 
.FORMAT/NOQUERY 
Device? DY1: 
? FORMAT-I-Formatting complete 
.INIT/BAD/NOQUERY DY1: 
? DUP-I-No bad blocks detected DY1: 
.ASS DY1: 14 
.ASS DY1: 15 
.RUN CREAT8.SAV 
STOP 
.DIR DY1: 
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PROGRAM 
OPTIONS: 
INPUTS: 
OUTPUTS: 
At this point FTN14.DAT and FTN15.DAT have been created 
on the disc in drive 1 and the information for the data 
disc is shown on the CRT. It takes about 4 minutes to 
complete the above procedure. 
No interactive user options are available for this program. 
Desired changes to the sizes of FTN14.DAT and FTN15.DAT 
must be made to the source code of program CREAT8.FOR 
(See Section 1.3.2). 
The inputs to this program are as follows: 
a) Title and Description: Programs FORMAT.SAV, DUP.SAV, 
CREAT8.SAV, DIR.SAV must be contained in the operating 
system disc to accomplish this procedure. 
b) Purpose and use: Program FORMAT.SAV is used to 
format a disc. DUP.SAV is a DEC utility program 
containing the functions to clear and initialize a 
disc. CREAT8.SAV is used to create data files 
FTN14.DAT and FTN15.DAT. DIR.SAV is used to list the 
information on the data disc to ensure that the data 
files have been properly created. FORMAT.SAV and 
DIR.SAV are DEC utility programs. 
c) Input media: operating system disc in disc drive 0. 
d) Limitations & restrictions: All the files that 
previously exist on the data disc will be destroyed 
during this procedure. 
e) Format and Content: All the inputs are executable 
programs in binary form. FORMAT.SAV, DUP.SAV and 
DIR.SAV are keyboard command programs. 
f) Order of Inputs: (1) FORMAT.SAV (2) DUP.SAV 
(3) CREAT8.SAV (4) DIR.SAV 
g) Expected Results: Data files FTN14.DAT and FTN15.DAT 
will be created on data disc in drive 1 and the 
information from the files on data disc will be 
shown on the CRT. 
The outputs from this program are as follows: 
a) Description: Data files FTN14.DAT and FTN15.DAT 
created on data disc in drive 1 and the information 
of data disc will be listed on the CRT. 
b) Form: FTN14.DAT and FTN15.DAT are data files. 
Information of data disc is in tabular form. 
c) Format and Content: 
FTN14.DAT: 110 x 2060 zeros (integer) 
FTN15.DAT: 110 x 60 zeros (integer) 
The information from the disc shown on CRT indicates 
the file size in terms of blocks. One block contains 
512 bytes of information. (256 words) 
d) Use of Output: FTN14.DAT will be used for storing 
raw data collected from executing DP8.SAV in the 
field. 
4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1.3.2 
FTN15.DAT will be used for storing processed data 
obtained from executing PROCE8.SAV. 
e) Limitations/Restrictions: The maximum capacity for 
each disc is 974 blocks. 
f) Relationship of Inputs/Outputs: The outputs of this 
program are obtained from executing the input files. 
ERROR/RECOVERY 
PROCEDURES: Possible errors may include: 
SPECIAL 
PARAMETERS: 
Bad disc blocks: The following message will show 
on the CRT after the initialization of data disc: 
BLOCK TYPE 
xxxxxx xxx Hard 
? DUP-W-Bad blocks detected x 
where x represents a digital number. 
This message indicates that there are some bad 
blocks existing on the data disc. It is suggested 
that the disc not be reused as a program disc. 
Occasionally, a bad disk will cause the drive to 
hang during this process. The program mustbe 
stopped and the disk removed promptly to prevent 
damage to the drive. The user can hear this 
problem as it is occurring. 
The sizes of FTN14.DAT and FTN15.DAT may be 
modified by changing some parameters in CREAT8. 
(See Section 1.3.2) 
Program CREAT8.SAV 
NAME: CREAT8.SAV The major function of this program is to create 
data files FTN14.DAT and FTN15.DAT. 
PURPOSE: This program is used to create data files FTN14.DAT and 
FTN15.DAT on a data disc. 
OPERATIONAL 
DESCRIPTION: The program is usually used as an input program to 
FICRE8.COM (see 1.3.1). If used separately the 
procedure required to initiate and execute this 
program is as follows: 
1) A blank data disc in drive 1 must have been 
formatted (double density is required) and 
initialized and files 14 and 15 assigned to 
drive #1 by entering: 
ASS DYl: 14 
ASS DYl: 15 
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PROGRAM 
OPTIONS: 
INPUTS: 
OUTPUTS: 
2) After this has been accomplished, the user 
should enter: 
RUN CREA T8 or R CREA T8 
It takes about 3 minutes to finish creating both 
files. 
No options are available to the interative user. Desired 
changes of the sizes of FTN14.DAT and FTN15.DAT must be 
made to the source code CREAT8.FOR as contained in the 
MPL for the system. 
No inputs are required to this program. 
The outputs from this program are as follows: 
a) Description: FTN14.DAT and FTN15.DAT data files 
created on disc in drive 1. 
b) Form: Data files. 
c) Format and Content: 
FTN14.DAT: 110 X 2060 zeros (integer) 
FTN15.DAT: 110 X 60 zeros (integer) 
d) Use of Output: FTN14.DAT will be used for storing 
raw data collected from executing DP8.SAV in the 
field. 
FTN15.DAT will be used for storing processed data 
obtained from executing PROCE8.SAV. 
e) Limitations/Restrictions: The maximum capacity for 
each disc is 974 blocks or 0.5 megabytes or 249344 
words of integer data are available. 
f) Relationship of inputs/outputs: The outputs are 
obtained directly by executing the program. 
ERROR/RECOVERY 
PROCEDURES: Possible errors may include: 
Not enough room for files: The following message 
will show on the CRT. 
?Err 28 Open failed for file 
in routine "CREAT8" line 9 
The cause of the above error message may be that 
there is not enough room for FTN14.DAT'and FTN15.DAT. 
To recover from this error, simply use another disc 
which has more space on it. Note only files 14, 15, 
16 and the influence line file should be on the data 
disk. 
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1.3.3 
SPECIAL 
PARAMETERS: NFILES: 
LENGTH: 
LENGTH: 
the number of truck records to be recorded on 
a data disc. (110 is typical) 
number of raw data (integers) for each truck. 
The first 60 data entries (header) will be 
the truck information and some parameters 
related to data acquisition. The rest of the 
the data will be strain data.(2000 is 
typical) 
number of processed data (integers) for each 
truck. The first 40 data entries will be the 
truck information and the parameters related 
to data acquisition. The rest of data will be 
the maximum strain for each channel. 
Program SIMPLE.SAV 
NAME: SIMPLE.SAV The major function of this program is to 
generate an influence line for a simple span beam structure. 
PURPOSE: This program is used to generate an influence line for the 
bridge at the cross section where transducers are 
installed for truck weight calculations. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) The cross section where transducers are instru-
mented for truck weight calculations must 
have been determined. 
2) After this has been accomplished, the user should 
enter: 
RUN SIMPLE or R SIMPLE 
3) The system will respond with: 
INPUT NAME OF INFLUENCE LINE FILE 
* 
4) The user should enter the disc drive where the 
influence line file is to be located and the 
influence line file name in the following format: 
DY : YYYYYY.ZZZ 
where the underscore character ( ) represents the 
number of disc drive, either 0 or 1, that will 
contain the influence line file. YYYYYY is a file 
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PROGRAM 
OPTIONS: 
INPUTS: 
name, up to six alphanumeric characters, that is 
used to identify the bridge, i.e. I-80 over 
route 43 (I80043) or R-22 over 19th street 
(R22019). ZZZ is the file extension which is 
three alpha numeric characters in length, can 
used to indicate the length of the influence line 
(or bridge) 
Example: DYO: R22019.125 
DYl: R330VB. 41 
5) The program will then respond with: 
INPUT LENGTH OF BRIDGE AND DISTANCE TO TRANSDUCERS 
6) The user should enter the span length and the 
distance from the beginning of the bridge to the 
transducers as real numbers. For instance 
41., 20.5 
where the span length is 41.0 feet and the trans-
ducers are placed 20.5 feet from the beginning 
of the bridge. 
7) The program will then calculate the influence line 
for the specified transducer location and the 
influence line ordinates will be written to the 
specified file in the specified drive. It takes 
less than one second to finish this procedure. 
The ordinates are calculated at one foot 
intervals. 
The interactive user can store the influence line file 
either on disc in drive 0 or drive 1. 
The inputs to this program are as follows: 
a) Title and description: 1) influence line file name 
2) LB: length of the bridge 
3) DTT: distance from the 
beginning of the bridge 
to the transducers 
b) Purpose and use: The inputs are used to define the 
properties of the beam structure so that influence 
line file can be generated. 
c) Input media: terminal keyboard 
d) Limitations/Restrictions: The maximum span length of 
a bridge is 150.0 feet. (The array is dimensioned to 
150 elements) 
e) Format and Content: Real, bridge span length and 
distance from the beginning of the bridge to the 
transducers. 
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1.3.4 
f) Order of inputs: (1) Influence file name, (2) bridge 
span length, (3) distance from the beginning of the 
bridge to the transducers. 
g) Expected results: An influence line file generated. 
OUTPUTS: The outputs from this program are as follows: 
a) Description: Influence line file for a simply 
supported beam structure with the ordinates computed 
at one foot intervals. 
b) FORM: Data file. 
c) Format and Content: Real (free format), influence 
ordinates. 
d) Use of Output: Used for computing axle weights and 
GVW. The output influence line file will be passed to 
DPS.SAV and PROCES.SAV and PLINFS.SAV. 
e) Limitations/Restrictions: The maximum influence 
ordinate is normalized to a value of 10.0. This is 
not strictly speaking a limitation. It is done by 
choice and for uniformity. 
f) Relationship of Inputs/Outputs: The outputs are 
obtained by computing the influence line ordinates 
for the beam structure defined by the inputs. 
ERROR/RECOVERY 
PROCEDURES: No errors are likely. 
SPECIAL 
PARAMETERS: No system-wide parameters or global arguments are 
required by this program. 
Program BILINS.SAV 
NAME: BILINS.SAV The major function of this program is to 
generate on influence line for a continuous or single span 
statically indeterminate beam structure. 
PURPOSE: This program is used to generate an influence line 
for the bridge at the cross section, where transducers 
are installed for truck weight calculations. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) The cross section where transducers are 
installed for truck weight calculations must 
have been determined. Please note that the users 
needs to locate any section changes and compute 
sections properties for composite/non-composite 
girders. 
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2) After this has been accomplished, the user should 
enter: 
RUN BILIN8 or R BILIN8 
3) The system will respond with: 
MOMENT INFLUENCE LINE BY BRIDGE WEIGHING SYSTEMS 
GIVE NUMBER OF SPANS OF THE BRIDGE 
4) The user should enter an integer number indicating 
the number of spans the bridge has: for example 
3 
Note: The total number of spans in one bridge 
can not exceed 5. 
5) The system will respond with: 
GIVE PROPERTIES OF SPAN 1 
#OF DIF SECT, LENGTH, UNIFORM MOM. OF INERTIA 
6) The user should enter the number of different 
cross sections (integer), length (Real,feet) 
and moment of inertia (real, in **4) of this span. 
If the number of different sections is more than 1, 
only the number of different sections and total 
length of this span need to be entered here. The 
sections are assumed in the order from left to 
right • 
. Example: 1,50., 1220. 
i.e.: ~his span is prismatic through the 
entire span, the span is 50 feet and 
moment of inertia is '1220. in **4 
or 
Example: 2, 80 
i.e.: This span has two different sections, 
the total length of this span is 80 feet 
7) If the number of different sections is more than 1 
in step (6), the system will respond with 
GIVE SECT #, SECTION LENGTH, UNIFORM MOM. OF 
INERTIA 
8) The user should enter the section # and the 
corresponding section length and moment of inertia 
as follows: 
1,40.,1200. 
2,40.,1600. 
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i.e.: section #1 is 40. feet long and the 
corresponding moment of inertia is 1200. in 
**4, section #2 is 40. feet long and the 
and the corresponding moment of inertia is 
1600. in **4. 
The sum of section lengths must be equal to the 
span length. The maximum number of sections in 
each span is 3. The total number of sections in a 
bridge can not exceed 9. 
The magnitudes of the moment of inertia entries 
need not be precise as long as their ratios are 
correct. 
9) If the number of spans in a bridge is more than 1 
in step (4), the system will respond with: 
GIVE PROPERTIES OF SPAN 
#OF DIF SECT, LENGTH, UNIFORM MOM. OF INERTIA 
where the underscore character ( ) represents the 
number of the span. 
10) The user should follow steps (6), (7), and (8) to 
enter the span and section properties of the 
bridge until all the properties of spans except 
the last one are entered and the following 
message is shown on the CRT: 
IF LAST SPAN SAME AS FIRST TYPE 1, NO TYPE 0 
11) If last span is a mirror image of the first span, 
the user should enter: 1 
If not, the user should enter: 0 
12) If "O" was entered in step (11), the system will 
respond with 
GIVE PROPERTIES OF SPAN 
# OF DIF SECT, LENGTH, UNIFOR MOM. OF INERTIA 
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where is the number of the last span. The user 
should follow steps (6), (7), (8) to enter the 
properties of the last span. 
If "1" was entered in step ( 11), the system will 
respond with: 
GIVE SECT #, SECTION LENGTH, MOM. OF INERTIA 
and the properties of last span which are the 
mirror image of the first span will be shown, 
for instance as: 
1' 40.' 1600. 
2, 40.' 1200. 
13) The system will then respond with: 
GIVE SECT #, SECTION LENGTH, MOM. OF INERTIA 
and all the properties of spans and sections 
be shown, for instance, as: 
Span 1 50.00 
Sections 1 25.00 600.00 
2 25.00 800.00 
Span 2 80.00 
1 80.00 1200.00 
Span· 3 50.00 
Sections 1 25.00 800.00 
2 25.00 600.00 
will 
The information indicates that the bridge has 3 
spans. The first span is 50.0 feet consists of 2 
different sections: the first section is 25.0 
feet long and moment of inertia is 600.00, the 
second section is 25.0 feet long and moment of 
inertia is 800.00. 
The middle span is prismatic with moment of 
inertia equal to 1200.00 and is 80.0 feet long. 
The third span is the mirror image of the first 
span. 
14) The system then responds with: 
FIXED SUPPORTS (0 = NONE, 1 = FIRST, 2 =LAST, 
3 = BOTH) 
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15) The user should enter the support conditions of 
the bridge (fixed or simply supported) end as 
follows: 
0: both ends are not fixed 
1: the beginning of the bridge is fixed 
2: the end of the bridge is fixed 
3: both ends of the bridge are fixed 
16) The system then responds with: 
GIVE LOCATION OF GAGES 
TYPE 1 FOR 1ST SPAN, 2 FOR 2ND, ••••• 
17) The user should enter the number of the span in 
which transducers used for weight calculations are 
instrumented. For instance: 2 represents that the 
transducers are mounted on 2nd span. 
18) The system then responds with: 
GIVE LENGTH FROM START OF BRIDGE 
19) The user should enter the distance (real, in feet) 
between the beginning of the bridge and the 
transducers used for weight calculations. 
Example: 87.5 
20) The system then responds with: 
THE BRIDGE LENGTH IS ----- FEET. YOU WILL BE 
ASKED FOR AN OUTPUT FILE NAME. USE THIS FORM 
DYX: YYYYYY.ZZZ 
WHERE X IS 0 FOR LEFT OR 1 FOR RIGHT DISK DRIVE 
Y IS ANY LABEL 
Z IS BRIDGE LENGTH 
I WILL BE BUSY FOR UP TO 10 MINUTES SO RELAX 
where the underscore character ( ) represents the 
total length of the bridge computed from the 
previously input span lengths. 
21) At this point the computer is computing the 
influence line ordinates. It usually takes 3 to 4 
minutes to finish the computations. When "*" 
shows on the CRT, the computations are done. The 
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PROGRAM 
OPTIONS: 
INPUTS: 
user should enter the influence line file name 
according to the format in step (20). 
EXAMPLE: DY1: I22030.125 
22) At this point the ordinates of the influence line 
will be displayed on the CRT with the maximum 
influence ordinate normalized to a value of 
10.000. 
No options regarding display format are available to the 
interactive user. Desired changes or options must be 
made to the source code as contained in the Master Program 
Library (MPL) for the system. 
The inputs to this program are: 
a) Title and description: 
1) NSPAN: number of spans 
2) NEL: number of sections in each span 
3) TLENG: length of each span 
4) NU: number of sections in each span 
5) Il: moment of inertia (real) 
6) ISUPP: fixity of supports 
7) NGAGE: span # in which transducers are 
instrumented 
8) GAGPOS: distance between transducers and 
the start of the bridge 
9) Influence line file name. 
b) Purpose and use: The inputs are used to define 
the properties of the beam structure so that the 
influence line can be generated. 
c) Input media: terminal keyboard. 
d) Limitations/Restrictions: 1) The program is 
capable of analyzing up to five spans or nine 
sections with a maximum of three sections per 
span. 2) The transducers should not be located 
at the section change. 
e) Format and Content: 1) Integers: number of spans, 
number of different sections, fixity of supports 
2) Reals: span length, section length, distance 
between the transducers and the beginning of the 
bridge, moment of inertia. 
f) Order of inputs: see (a) 
g) Expected results: An influence line file is 
generated. 
OUTPUTS: The outputs from this program are as follows: 
a) Description: Influence line file for a continuous 
or single span statically indeterminate beam 
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1.3.5 
structure with the ordinates computed at one foot 
intervals. 
b) Form: Data file and list of ordinates at one foot 
intervals, on the CRT. 
c) Format and contents: influence ordinates, real 
(free format) in data file, real (8.3) listed on 
the CRT. 
d) Use of Output: Used for computing axle weights 
and GVW. The output influence line file will be 
passed to DP8.SAV, PROCE8.SAV, and PLINF8.SAV. 
e) Limitations/Restrictions: The maximum influence 
ordinate is normalized to a value of 10. (For 
convenience) 
f) Relationship of Inputs/Outputs: The outputs are 
obtained by computing the influence line ordinates 
for the beam structure defined by the inputs. 
ERROR/RECOVERY 
PROCEDURES: Possible errors may include: 
SPECIAL 
PARAMETERS: 
Inconsistent lengths of span and sections. 
To remedy this situation, simply reenter the 
correct entries. 
The main program GAR2 must link with the following 
subprograms: STAN, INPUTJ, ELSTF, FRAME, CALBAN, 
FORMLD, ADDSTF, DPRINT, ELFOR, FRAMEF, CALSTR, 
SYMSOL, END2. 
This can be accomplished simply by executing 
command file BILINE.COM. 
Program PLINF8.SAV 
NAME: PLINF8.SAV The major function of this program is to plot 
the influence line of the bridge on the graphics display 
screen (CRT). 
PURPOSE: This program is used to ensure that the influence line 
generated for the bridge under investigation is correct. 
The program will list the ordinates of the influence line 
at one foot intervals along the bridge and then plot the 
influence line on the CRT. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) The program SIMPLE.SAV or BILIN8.SA V which 
produces influence lines must be executed prior 
to this program. 
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PROGRAM 
OPTIONS: 
INPUTS: 
2) After this has been accomplished, the user should 
enter: 
RUN PLINF8 
3) The system will respond with: 
NAME OF INFLUENCE LINE FILE 
4) The user should then enter the disc drive where 
the influence line file is located and the 
influence line fine name in the following format: 
5) 
DY : FILENAME 
where the underscore character ( ) represents the 
number of the disc drive, either-0 or 1, 
containing the influence line file. FILENAME is 
the influence line file name assigned to the 
bridge when executing SIMPLE.SAV or BILINS.SAV. 
The system will respond with: 
LENGTH OF INFLUENCE LINE 
6) The user should then enter the length of the 
bridge for which the influence line is to be 
plotted (in integer format) as, for example: 
123 
At this point the ordinates of the influence line 
will be displayed on the CRT. Following this, the 
plot will appear. 
7) After the plot has been drawn on the CRT, the 
following message will appear on the CRT: 
INPUT ANY NUMBER TO ERASE THE PLOT 
8) The user should enter any number to erase the 
plot and exit the program. 
No options regarding display format are available to the 
interactive user. Desired changes or options must be 
made to the source code as contained in the Master 
Program Library (MPL) for the system. 
The inputs to this program are: 
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a) Title and Description: 
1) The name of the influence line 
2) LB: the length of the bridge 
3) F: the influence line ordinates which are 
stored in influence line file 
b) Purpose and use: The inputs are used to identify the 
location and name of the influence line file so that 
the ordinates of the influence line can be displayed 
and plotted. 
c) Input media: Keyboard, disc. 
d) Limitations/Restrictions: The length of the influence 
line cannot exceed 256 feet. (The array is dimensioned 
to 256 elements). 
e) Format and Content: 1) the influence line ordinates 
are real in free format, 2) the length of the bridge 
·f) 
g) 
is integer. 
Order of Inputs: 
Expected Results: 
CRT followed by a 
see (a) 
Influence line ordinates listed on 
plot showing the influence line. 
OUTPUTS: The outputs from this program are as follows: 
a) Description: Listing and plot of influence line 
ordinates at one foot intervals along the bridge. 
b) Form: Tabular and graphical. 
c) Format and Content: Real (F8.2), influence ordinates. 
d) Use of Output: Used for validation of bridge influence 
line. No output from PLINF8 is passed to another 
program. 
e) Limitations/Restrictions: The maximum influence 
ordinate is normalized to a value of 10. (For 
convenience) 
f) Relationship of Inputs/Outputs: The outputs of 
PLINF8.SAV are obtained by directly displaying the 
data obtained from the file containing the influence 
line ordinate data. 
ERROR/RECOVERY 
PROCEDURES: 
SPECIAL 
PARAMETERS: 
Possible errors may include: 
Incorrect specification of either the disc drive, 
the filename, or the bridge length. 
To remedy this situation, simply rerun the 
program and enter the correct data. 
The main program must be linked with RGL/11 (ReGIS 
Graphics Library) graphic subroutines from DEC. 
Use PLINFS.COM for this. 
17 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
1.3.6 Program DP8.SAV 
NAME: DP8.SAV. The major function of this program is to collect 
raw data in the field and optionally perform truck weight 
calculations. 
PURPOSE: This program is used to collect truck information and 
strain data at the field and store it in FTN14.DAT. Truck 
weights can also be calculated and stored in FTN14.DAT at 
the same time. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) The date and time must have been keyed in and 
file 14 assigned to disc drive 1. This can be 
done by entering: 
2) 
3) 
4) 
DATE xx-%%%-yy 
TIME hh:mm:ss 
ASS DYl: 14 
where xx is the date, %%% is the month and yy 
is the year; hh is the hour, mm is the minutes 
and ss is seconds. 
For instance, November 1, 1985, 2:30 pm should 
be entered as: 
DATE 1-Nov-85 
TIME 14:30:30 
A blank, foimatted disc with FTN14.DAT and 
FTN15.DAT on it must reside in drive 1. 
After this has been accomplished, the user should 
enter: 
RUN DP8 or R DP8 
The system will respond with: 
DATE MMDDY 
5) The user should enter the date following the above 
format, i.e. 11015 for November 1, 1985. 
6) The system then responds with: 
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!CHANGE, SPACING, TS1-BRIDGE, MIN STRAIN, TRUCK, 
SPAN 
7) The user should respond according to the 
following: !CHANGE (I) is the index for the user's 
option of changing the following default 
parameters: 
max axle spacing, max car length, max truck length 
and no. of lanes for collecting data. 
!CHANGE = 0, all parameters kept as default 
values and data collected for trucks 
in one lane only. The default values 
are 37.0 feet, 12.1 feet and 65.0 feet 
for max. axle spacing, max. car 
length and max truck length 
respectively. 16 channels of data 
will be collected. 
!CHANGE = 1, all parameters kept as default values 
and the no. of lanes and channels for 
collecting data will be determined 
by the user interactively. 
!CHANGE = ~1, all parameters will be entered 
interactively via the keyboard. 
SPACING (R) is the distance in feet between 
tapeswitches 1 and 2. 
TS1-BRIDGE (R) is the distance between tapeswitch 
1 and the first bearing of the 
bridge, in feet. 
MIN STRAIN (R) is the value which the max. strain 
on any channel must be greater 
than so that the vehicle being 
weighed is considered to be a 
truck. Enter the value in volts. A 
typical range is .15 to .50 volts. 
TRUCK (I) is the truck identification number on 
disk file FTN14.DAT. 
SPAN (R) is the length (divided by velocity of 
truck to obtain time period for 
collecting data) over which strain data 
is acquired. 
Please note that (I) represents an integer, (R) 
represents a real number. 
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8) The system then responds with: 
PROCESS, KEYPAD, SAMPLING RATE 
9) The user must respond according to the following: 
PROCESS (I) is the index to determine if the 
truck weight to be calculated. 
PROCESS = 0, truck weights are not to be 
processed 
1, truck weights are to be processed 
KEYPAD (I) is the index to determine if the keypad 
is to be used for vehicle selection 
KEYPAD = 0, keypad input will be accepted but 
is not mandatory 
= 1, keypad input is mandatory 
Note: If two-lane data acquisition is to be 
performed, the keypad must be used for lane 
2 data collection. 
SAMPLING RATE (I) is the number of strain samples 
per second per channel for 
strain data acquisition. 
A recommended range is 40 hz 
for long bridges to 60 hz for 
short bridges. 
10) If the user entered !CHANGE= -1 at step (7), the 
system will now respond with: 
.MAX AXLE SPACING, MAX CAR LENGTH, MAX TRUCK LENGTH 
The user should make entries according to the 
following to change the default values: 
MAX AXLE SPACING (R): Max spacing between two 
adjacent axles. If the axle spacing is greater 
than this value, the latter axle is regarded 
as belonging to the second vehicle. Default is 
37.0 feet. 
MAX CAR LENGTH(R): The maximum distance between 
axles of cars. If the length of a vehicle is 
less than this value, it is regarded as a car 
and data acquisition will not be performed. 
Default is 12.1 feet. 
MAX TRUCK LENGTH (R): The maximum distance between 
the first axle and the last axle of trucks. If 
the length of a truck is larger than this value, 
the axles beyond this length measured from the 
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first axle will be ignored. The default value is 
65.0 feet. 
11) If the user entered ICHANGE = -1 or 1 at step (7) 
the system will respond with: 
LANES , NCHAN 
The user should make entries according to the 
following: 
LANES (I): Number of lanes instrumented for 
data acquisition, 1 or 2. Default is 1. 
NCHAN (I): Number of channels of strain data. 
Default is 16. 
If the no. of channels is less than 0 or greater 
than 16, the system will go back to step (11). 
12) The system then responds with: 
NO. OF TRANSDUCERS AND STRAIN GAGES 
13) The user should enter: 
NO OF TRANSDUCERS (I): The no of channels used for 
truck weight calculations. The channel number 
always starts from zero. 
NO OF STRAIN GAGES(I): The no. of channels not used 
for truck weight calculation. These may include 
the channels connected to the WIM conditioner. 
The total number of transducers and strain gages 
must be equal to the no. of channels. If they are 
not equal, the system will go back to step (13)· 
again. 
14) If the user entered LANES= 2 in step (11), the 
system will respond with: 
LANE 2 TS SPACING, TS3-BRIDGE 
The user should input as follows: 
LANE 2 
TS SPACING (R): Spacing between tapeswitches 3 
and 4 in lane 2. 
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TS3 - BRIDGE (R): Distance from tapeswitch 3 
to the first bearing of the 
bridge. 
15) If the user entered PROCESS = 1 in step (9), the 
system will respond with: 
NAME OF FILE WITH INFLUENCE LINE 
The user should enter the influence line file 
name as: 
DY : xxxxxx.yyy 
where: the underscore character (_) repersents the 
number of the disc drive, either 0 or 1, contain-
ing the influence line file. 
xxxxxx.yyy is the influence file name of the 
bridge previously generated from SIMPLE.SAV 
(Section 1.3.3) or BILIN8.SAV (Section 1.3.4). 
16) If the user entered PROCESS= 1 in step (9), the 
system will respond with: 
LENGTH OF INFLUENCE LINE, CALIBRATION, SAMPLES 
The user should input as follows: 
LENGTH OF INFLUENCE LINE (I): Length of influence 
line to the nearest foot. 
CALIBRATION (R): Factor obtained from the 
calibration vehicle to calculate real truck 
weights. 
SAMPLES (I): number of data points to be ignored 
at the beginning of strain record when 
calculating truck weights. The purpose is to 
consider the skewness of the bridge; 0 for a 
right bridge and 1 for a skew bridge. 
At this point, the input is complete and the 
system is ready to collect data. 
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17) If any parameter previously entered needs to be 
changed, push the "data" button twice on "digital 
in" module of the MINC computer. The following 
message will appear on the screen: 
NEXT TRUCK NUMBER IS XXX 
CHANGES? -1 START OVER 0 STOP 1 MINOR CHANGES 
18) The user should select one of the following three 
options: 
-1: Reenter the input sequence starting 
from step (7) 
0: Stops execution of the program 
1: Only some parameters need modification 
19) If the user enters "1" in step (18), the system 
will respond with the following message: 
PROCESS, KEYPAD, # SAMPLES, CALIBRATION 
The user should input the parameters following 
the explanation described in the previous steps. 
At this point, the system will be ready again 
for data collection. 
20) When the truck no. reaches 110, the system will 
respond with the following message: 
THE TRUCK NUMBER HAS EXCEEDED THE LIMIT OF 110. 
DO YOU WISH TO: 1 STOP, 0 CHANGE DISKS, -1 CHANGE 
TRUCK NUMBER 
21) · The user should select one of the following three 
options: 
1: Stops the execution of the program 
0: A new disc will be inserted for data 
collection 
-1: A new truck number will be started for data 
collection. 
22) If the user responds with "O" in step (21), the 
system will respond with the following message: 
CHANGE DISKS AND THEN TYPE THE STARTING TRUCK 
NUMBER 
The user should change disks and then enter the 
starting truck number (I). At this point, the 
system is ready for data collection again. 
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PROGRAM 
OPTIONS: 
23) If the user responds with "-1" in step (21), 
the system will respond with: 
TRUCK NUMBER 
The user should enter the starting truck number 
and the system will be ready for data collection 
again. 
Note: To collect data for trucks in lane 2, the 
keypad must be used. "LANE 2 11 button must be 
pushed followed by another button indicating the 
truck type before the truck reaches tapeswitch 
#1. The "LANE 211 button will produce the 
message "LANE 2" on the CRT. The button 
indicating the truck type will produce an input 
number on the CRT as "INPUT xxx". 
where xxx is an integer number. 
The equivalent input number and truck type 
are as follows: 
18 SPECIAL 
20 OTHER 
24 TEST 
33 CHEMICAL 
34 FUEL 
36 CONCRETE 
40 TANK 
65 OPEN HAULER 
66 MACHINERY 
68 STEEL 
72 FLAT 
123 DUMP 
130 BUS 
132 CAR CARRY 
136 BOX 
The user has the following options the via keyboard during 
data acquisition. 
a) max. axle spacing, max. car length, max. truck length 
and minimum strain for distinguishing truck and car 
(see the OPERATIONAL DESCRIPTION, step 7). 
b) Calculating truck weight during the data acquisition 
or not (see OPERATIONAL DESCRIPTION, step 9). 
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c) Keypad mandatory or not (OPERATION DESCRIPTION, 
step 9). 
d) SAMPLING RATE for data acquisition. The rate depends 
on the length of the bridge, buffer size, number of 
channels and the bridge dynamics. (OPERATIONAL 
DESCRIPTION, step 9). 
e) No. of lanes and channels for data acquisition 
(OPERATIONAL DESCRIPTION, step 11). 
f) Number of data points to be ignored (SAMPLES) 
(OPERATION DESCRIPTION, step 16). 
This program is set in such a way that each data disc will 
contain up to 110 trucks information and each truck can 
have up to 2060 data (60 for truck header block and 2000 
for strain data). This is consistent with the size of 
FTN14.DAT. If the user wants to change the size of 
FTN14.DAT, source code of programs CREAT8 and DP8 
must be modified to be consistent with each other. 
The time period for data collection is set in the program 
as: 
(TSI + SPAN ± TRUCK LENGTH) + 1. 0 sec. 
TRUCK VELOCITY 
where 1.0 sec is used for measuring residual vibration of 
the bridge after the truck leaves the bridge. If 16 
channels are used for data collection, each channel can 
only contain up to 125 strain data points. Therefore, 
the sampling rate must be properly assigned in order 
that all the strain ·data can be recorded. 
INPUTS: The inputs to this program are as follows: 
a) Title and Description: 
1) SPACEA: distance between tapeswitches 1 and 2. 
2) BRTSA: distance between tapeswitch 1 and the 
first bearing of the bridge. 
3) STRMAX: the value which the max. strain on any 
channel must be greater than so that 
the vehicle being weighed is considered 
to be a truck. 
4) IHEADR(1): The starting truck no. 
5) BRILEN: the span of the bridge. 
6) IRAT: sampling rate. 
7) MAXSP: max. axle spacing. 
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8) CARSP: max. car length. 
9) MAXTR: max. truck length. 
10) !LANE: no. of lanes instrumented. 
11) NCHAN: no. of channels of strain data 
collected. 
12) NTRAN: no. of channels for weighing trucks. 
13) NGAGE: no. of channels not for weighing 
trucks. (response) 
14) SPACE2: distance between tapeswitches 3 & 4 
in lane 2. 
15) BRTS3: distance between tapeswitch 3 and the 
first bearing of the bridge. 
16) FLUE: influence line ordinates. 
17) LB: length of influence line. 
18) CAL: calibration for calculating truck 
weights. 
19) IZ: no. of strain data in each channel to 
be ignored when calculating truck 
weights. 
20) IV1: strain data collected from transducers 
and strain gages. 
21) INPUT,INPUTT: digital signal produced by 
tapeswitches or keypad or "data" button 
on "digital in" module. 
22) TIME1, TIME2, TIJ: Times at which the axle 
hits ·the tapeswitches, input from the 2 
internal clocks 
b) Purpose and Use: The main purpose and use of these 
inputs are as follows: 
1) define the distance(s) between tapeswitches 
associated with the times recorded to compute the 
velocity of vehicles. 
2) define the bridge span to determine the time 
period for data collection. 
3) define the max. axle spacing and max. truck length 
to determine time out constraints. 
4) define max. strain and max. car length to distin-
guish cars from trucks. 
5) define no. of transducers and strain gages to 
determine the group of strain data for truck 
weight calculations. 
6) define name, length of influence line and 
calibration factor to compute the truck weight. 
7) define the number of strain data in each channel 
to be ignored in order to take account of skewness 
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of the bridge when weight calculations are being 
performed. 
8) Analog signals from transducers and strain gages 
are magnified by conditioners and converted to 
digital data through an A/D module and stored in 
FTN14.DAT. Strain data from strain gages is used 
for response analysis. Strain data from trans-
ducers can be used either for response analysis 
or truck weight calculations. 
9) Digital signals from tapeswitches are used to 
trigger the system and stamp the time when an axle 
hits the tapeswitch. Digital signals from the 
keypad are used to identify the truck configuration 
or trigger lane 2 data acquisition. Digital 
signals from "data" button on "digital in" 
module are used so that some of the parameters can 
be changed without rerunning the program. 
c) Input media: terminal keyboard, tapeswitches, keypad, 
transducers, strain gages, "data" button on "digital 
in" module, disc. 
d) Limitations and Restrictions: 1) Total number of 
channels must be greater than 1. 
(2) It takes about 3-4 seconds, depending on the speed 
of the truck and the length of the bridge, to finish 
collecting data for a truck. 
(3) The channels used for truck weight calculations 
must be numbered starting from 0. (by convention). 
e) Format and Content: (1) All the inputs from the 
keyboard are real or integer numbers. 
(2) All the inputs from tapeswitches, keypad, "data", 
button and internal clocks are integers. The time 
obtained from internal clocks is in terms of internal 
form instead of real time. 
(3) The inputs from transducers and strain gages are 
analog signals in volts (converted to digital form and 
integers prior to storage) corresponding to the 
variation of strains. 
f) Order of Inputs: (1) User inputs via keyboard 
(2) Keypad inputs (if keypad is used) 
(3) Tapeswitch inputs 
(4) Analog inputs 
g) Expected Results: 1) FTN14.DAT will be filled with 
truck information and strain data. 
(2) Number of axles, axle spacings and speed will be 
shown on the CRT for each vehicle. 
(3) If a truck weight calculation is being performed, 
the truck axle weights and gross vehicle weight will 
also be shown on the CRT for each truck. 
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OUTPUTS: The outputs from this program are as follows: 
a) Descriptions: 
(1) FTN14.DAT will be filled with data. The 
data include user input bridge instrumentation 
parameters, truck information and strain data. 
(2) Number of axles, axle spacings and vehicle 
speed will be shown on the CRT for each vehicle. 
(3) If a truck weight calculation is being 
performed, the truck axle weights and gross vehicle 
weight will also be shown on the CRT for each 
truck. 
b) Form: Data file FTN14.DAT and vehicle information 
in tabular form. 
c) Format and Content: (1) FTN14.DAT: Integer, bridge 
instrumentation parameters, truck information 
and strain data. 
(2) Truck number identification, Integer. Axle 
spacing, axle weight, GVW, speed, Real. 
d) Use of Output: FTN14.DAT can be used for 
additional WIM + RESPONSE Analysis. 
The truck information shown on the CRT can be used 
to check if the system is properly functioning. 
e) Limitations/Restrictions: (1) It takes about 0.5 
seconds to perform a truck weight calculation. 
(2) Two trucks side by side will be regarded as 
a supertruck with heavy weight. 
(3) Two trucks very close to each other will be 
regarded as a truck with part of the second truck 
superposed on the first truck. 
(4) If a vehicle is regarded as a car, the data 
acquisition will not be performed. Only the number 
of axles, car speed and the max. strain 
produced by the vehicle will be shown on the 
screen. 
f) Relationship of Inputs/Outputs: The outputs of 
this program are obtained by 
(1) directly recording the user input parameters 
to FTN14.DAT. 
(2) detecting the number of axles and vehicle speed 
from digital input from the tapeswitches. 
(3) converting analog signals from transducers 
and strain gages to digital data. 
(4) computing the axle weights and GVW from the 
influence line file and the strain history. 
ERROR/RECOVERY 
PROCEDURES: Possible errors may include: 
1) ILLEGAL MEMORY REFERENCE 
This may happen only when the truck weight 
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SPECIAL 
PARAMETERS: 
calculation is performed and the truck speed is 
too low (say below 30 mph) 
To remedy this situation, simply rerun the 
program. 
2) Incorrect typing of any of the keyboard 
inputs. 
To remedy this situation, the easiest way is 
to use "data" button to start the input again. 
(See OPERATIONAL DESCRIPTION). 
1) Arrays IV and IV1 are used for transferring 
data to FTN14.DAT. If the size of FTN14.DAT 
is to be changed, the dimensions of these two 
arrays must be modified. 
2) This program must be linked with the programs 
FIELD, MNCSNG, DECOMP, MOVE, DSKOPN, DSKREC, 
DSKWRT. 
1.3.7 Program FINDS.SAV 
NAME: FINDS.SAV. The major function of this program is to find 
the number of the last truck written to FTN14.DAT. 
PURPOSE: This program is used to find the number of the last truck 
written to FTN14.DAT when DPS.SAV is to be restarted. 
This is to ensure that FTN14.DAT contains continuous truck 
data. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) The contents of FTN14.DAT must reside in disc 
drive 1 and file 14 assigned to DY1: 
ASS DYl: 14 
2) The user should enter: 
RUN FINDS or R FINDS 
3) The system will respond with: 
TRUCK NUMBER TO BEGIN SEARCH 
4) The user should enter the truck number in integer 
form to begin the search. When in doubt enter 1. 
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PROGRAM 
OPTIONS: 
INPUTS: 
5) The system will then respond with: 
THE LAST TRUCK WRITTEN WAS NUMBER 
ANOTHER SEARCH? 1 YES 0 NO 
where the underscore character ( ) represents 
the number of the last truck written to FTN14.DAT. 
The last truck written is defined as the one just 
prior to a record with the first number within 
that record (truck ID number) equal to zero. 
(Null record). 
6) The user should then enter: 
1: another search program starts over from 
step 3. 
0: program stops 
No options regarding display format are available to 
the interactive user. 
The inputs to this program are: 
a) Title and Description: 
(1) NTRUCK: Number of truck to start the search. 
(2) FTN14.DAT file. 
b) Purpose and Use: The inputs are used to define the 
truck number to start the search. 
c) Input media: Keyboard, disc. 
d) Limitations/Restrictions: The truck number to begin 
the search cannot exceed 110 (the last record in 
File 14). 
e) Format and Content: Integers, FTN14.DAT file. 
f) Order of Inputs: NTRUCK 
g) Expected Results: The number of the last truck 
written to the FTN14.DAT will be shown on the CRT. 
OUTPUTS: 
a) Description: The number of the last truck written 
to the FTN14.DAT. 
b) Form: Tabular 
c) Format and Content: Integer number 
d) Use of the Output: The output will be used to identify 
the starting truck numbers as a partially filled data 
disc is to be reused for data acquisition. 
e) Limitation/Restrictions: None 
f) Relationship of Inputs/Outputs: The output is obtained 
by searching the FTN14.DAT for a nonzero truck ID 
number starting from the initial inputted truck number. 
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ERROR/RECOVERY 
PROCEDURES: 
SPECIAL 
PARAMETERS: 
No major errors are likely to occur. 
No system-wide parameters or global arguments 
are required by this program. 
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FIELD DATA PROCESSING PROGRAMS AND THEIR USE 
2.1 INTRODUCTION 
2.2 
2.1.1 PURPOSE 
This software group is used in the field data processing phase 
of the WIM+RESPONSE system. It also permits a preliminary examination 
of the validity of the data which have been collected. For hard copies 
of output, see section 1.1.1 of this manual. 
2.1.2 SCOPE 
This software group contains the following computer programs: 
1) FIX8.SAV 
2) PLDAT8.SAV 
This program inspects and converts raw data 
(primary header data) stored in File 14. 
This program plots the strain data stored on 
File 14 on the graphic CRT. 
2.1.3 OPERATIONAL OVERVIEW 
Prior to field data processing, there must be some collected 
data stored on File 14. 
RELATED DOCUMENTS 
2.2.1 Applicable User Material 
The following materials are applicable to this software group: 
1. Snyder, R.E., Linkins, G.E., and Moses, F., "Loading 
Spectrum Experienced by Bridge Structures in the U.S.", 
FHWA/RD-82/107. . 
2. Moses, F. "Instrumentation For Weighing Trucks-In-Motion 
for Highway Bridge Loads", FHWA/OH-83/001. 
3. WIM + RESPONSE STUDY OF FOUR IN-SERVICE BRIDGES", 
Final Report, FHWA, 1986. 
2.2.2 Vendor References 
The following vendor materials are pertinent to this software 
group: 
1. DECLAB-11/MINC User's Guide. No. EK-MNC11-UG-002,DEC. 
2. REAL-11/MNC FORTRAN Programmer's Reference Manual. 
No. AA-D631B-TC,DEC. 
3. RGL/11 Programmer's Reference Manual. 
No. AA-M837A-TC,DEC. 
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2.3 
4. RT-11 V.5 System Message Manual and Keypad Editor User's 
Guide. No. AV-L082A-TK,DEC. 
5. 2100 System Strain Gage Conditioner and Amplifier System 
Instruction Manual. Vishay Instruments Inc. 
The above manuals are supplementary to this documentation. 
MAJOR PROGRAM DESCRIPTIONS 
2.3.1 
NAME: 
Program FIX8.SAV 
FIX8.SAV. The major function of this program is to inspect 
the truck records on File 14. 
PURPOSE: This program is used to review the raw data for each truck 
which is stored on File 14. The first 60 entries, for each 
truck, comprise the header block, which can be modified 
through this program if necessary. The remaining 
information is the digitized strain samples. The total number 
of data entries per truck is preassigned by the user during 
the CREAT8.SAV execution. 
If raw data is changed, it is advisable to keep a log of 
revisions made or the c~anges may be irreversible. 
A summary of the contents of the header block (normally 2060) 
is shown below. 
The contents of FTN14.DAT Header Block are as follows: 
1. Truck ID No. 
2. Accelerometer Flag 
!=Accelerometer used O=No Accelerometer 
3. No. of Strain Channels Recorded 
4. Tapeswitch 1 to Tapeswitch 2 in 1/lOO's of feet 
5. Tapeswitch 1 to Bridge in 1/lOO's of feet 
6. Length of Buffer for Strain Records 
7. No. of Axles on TS-1 or TS-3 
8. No. of Axles on TS-2 or TS-4 
9. Keypad Input (8192 if none) 
10. Velocity in ft/sec *100 
11. Strain Sampling Rate in Hz (samples per second per 
channel) 
12-21 TS-1 or TS-3 Axle Arrival Times in milliseconds 
23-31 TS-2 or TS-4 Axle Arrival Times in milliseconds 
32-33 Time of Day (in internal format) 
34. Date: MMDDYY 
35-42 Axle Weights (if processed at time of acquisition with 
standard FORTRAN writing routines) 
43. Correct Span Length of Bridge 
44. Span used in Acquisition of Data 
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45. Blank 
46. Tapeswitch 3 to Tapeswitch 4 in 1/100's of feet 
47. Tapeswitch 3 to bridge in 1/100's of feet 
48. No. of Lanes used for Acquisition 
49. ID of lane truck is in 
50-60 (blank) 
As mentioned the data is organized by truck number. The 
remainder of data, within a truck record, consists of digitized 
strain samples. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) File 14 must be assigned to disk drive 1 prior to 
execution of this program. 
.ASS DYl: 14 
2) After this has been accomplished, the user should 
enter: 
.RUN FIX8 or R FIX8 
3) The system will respond with: 
NO. OF TRUCKS ON A DISK, NO. OF DATA PER TRUCK 
4) The user should then enter the information requested 
by the system. This information has been previously 
assigned by the user in the program CREAT8.SAV. e.g. 
5) 
110,· 2060 
The system will respond with: 
INSPECT WHICH TRUCK? -1 TO PROCEED 
Please note that FIX8 allows you to inspect raw 
data in any truck record. If nothing is to be 
changed, enter 0. 
6) At this point if an integer number greater than zero 
is entered, the raw data of a truck with ID# equal to 
that integer number will be displayed on the CRT, or 
7) If -1 is entered, the system will respond with: 
CHANGE WHICH HEADER ENTRY? 
8) The user should then enter the number which 
correspond to the header needs correction (1 to 60). 
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PROGRAM 
OPTIONS: 
INPUTS: 
9) The system will respond with: 
10) 
11) 
CORRECT VALUE? 
The user should enter the correct value of that 
header. 
The system will respond with: 
CHANGE HEADER TRUCKS TO 
- START TO CHANGE ANOTHER, 0 START TO STOP 
12) At this point if two integer numbers are entered 
(e.g. 1, 80), the first number is the ID# of the 
first truck to start and the second number is the 
last truck which needs correction. If the first 
number is negative the program proceeds to correct 
a new header. The same questions as shown in 7, 9 
and 11 will be asked again. 
13) If two zeros are entered, the program will come to 
halt. 
No options regarding display format are available 
to the interactive user. Any desired changes 
must be made to the source code as contained in the 
Master Program Library (MPL) for the system. 
User inputs to this program are as follows: 
a) Description: 
1) No. of trucks on each disk, No. of data 
entries for each truck. These values are assigned 
by the user in executing CREAT8.SAV. 
2) An integer number, which if it is greater than 
zero and less than the total number of trucks 
on that disk, the program will display the data 
corresponding to that truck number. If it is equal 
to -1 the program will proceed to correct the 
header block. 
3) An integer number, which represents a specific 
header entry to be corrected. 
4) The correct value of the header entry. 
5) Two integer numbers, which if they are positive, 
the first one represents the truck no. to start the 
correction with an the second one represents the 
. last truck to end the correction. If two negative 
numbers are input, the program will halt the 
correction and start the correction of a new header. 
Two zeros will stop the program. 
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OUTPUTS: 
b) Purpose and Use: The purpose of inputs is to give 
the necessary information, such as truck number, 
header number to be corrected, etc., to the program 
so that this program can proceed with the file 
revisions. 
c) Input Media: Keyboard, Disk drive 1. 
d) Limitations/Restrictions: 
1) At the beginning of the program the user assigns 
the number of trucks and number of data for each 
truck on each disk. The values must be 
compatible with the numbers assigned when the 
disks were formatted by the user through program 
CREATB.SAV. 
2) The truck number, for inspection or correction 
of the header block, cannot be larger than the 
maximum number of trucks assigned for each disk. 
e) Format and Content: Integer. 
f) Order of Inputs: The order of input is dictated 
through the interactive program. 
g) Expected Results: ? 
1) Display of the raw data for each truck record. 
2) Correction of the header block. 
The outputs from this program are as follows: 
a) Description: Display of the recorded data for each 
truck, including strain data. 
b) Form: Tabular 
c) Format and Content: Integer, the content includes 
header block and recorded strain data. A summary of 
the content of the header block was shown previously 
in this section. 
d) Use of Output: To inspect the content of collected 
data. 
e) Limitations/Restrictions: There would be an output 
if the user input is a positive integer number 
after the system displayed the following question: 
INSPECT WHICH TRUCK? -1 TO PROCEED 
Otherwise the program intends to correct the values 
of the header block. 
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ERROR/RECOVERY 
f) Relationship of Inputs/Outputs: 
Output is the display of data which are input through 
the disk in drive 1. The corrected data is saved on 
disk. 
PROCEDURE: Possible errors may include: 
SPECIAL 
PARAMETERS : 
Incorrect specification of requested information, such 
as, no. of trucks, no. of data for each truck, header 
no., etc. 
To remedy this situation, stop the program by typing 
CTRL C, rerun the program and enter the correct values 
in the format specified earlier in this section. 
The number of trucks in each file and number of data for 
each truck is assigned by the user when creating 
the file through program CREAT8.SAV. 
2.3.2 Program PLDAT8.SAV 
NAME: PLDAT8. The major function of this program is to plot the 
strain data from each channel on the graphics display screen 
(CRT). 
PURPOSE: This program is used to inspect the strain data for errors, 
incorrect zero shifts, the influence of possible other 
on the bridge, or to assess what lane weighing factors should 
assigned. This program may be used in connection with bad or 
suspicious gages, or unusual or abnormal response. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows·: 
1) File 14 must be assigned to the disk drive 1 
prior to execution of this program. To do this, type 
in the following: 
.ASS DYl: 14 
Please note that the data disk should be in disk 
drive 1. 
2) After this has been accomplished, the user should 
enter: 
.RUN PLDAT8 or R PLDAT8 
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PROGRAM 
OPTIONS: 
INPUTS: 
3) The program will respond with the following: 
4) 
DO YOU WANT A HARD COPY OF PLOT? 
1 = YES, 0 = NO 
The user should then input either 1 or 0. 
5) The program will then ask for a channel number to be 
displayed. 
WHICH CHANNEL (0-15) 
6) The user should then input the channel number that 
the strain plot is required for. 
7) The program will then display TRUCK NUMBER ••• ? 
8) The user should then input an integer number which 
represents the Truck No. (normally 110) e.g. 
28 
9) The program will then display the plot of strain 
data. 
10) After the plotting of the data is finished, the 
program will display the Truck No. and the Channel 
No. that was plotted. Then it will respond with 
TO CONTINUE: (1), STOP: (O) 
11) The user can then repeat the process or exit. 
If (1) is input, the program returns to step (3). 
Entering a 0 will halt execution. 
No options regarding display format are available to the 
interactive user. Desired changes must be 
made to the source code as contained in the Master 
Program Library (MPL) for the system. 
User inputs to this program are as follows: 
a) Description: 
1) The number of the channel desired for the display 
of strain data 
2) The truck record being inspected. 
b) Purpose and Use: The purpose of these inputs is to 
specify a particular channel and truck for which the 
display of the strain data is desired. 
c) Input Media: Keyboard, Disk drive 1. 
d) Limitations/Restrictions: Input is limited to one 
channel and one truck per execution. 
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OUTPUTS: 
ERROR/RECOVERY 
PROCEDURES: 
SPECIAL 
PARAMETERS: 
e) Format: Integer 
f) Order of Inputs: The order of input is dictated 
through the interactive program. 
g) Expected results: Plot of strain data for the channel 
No. and truck selected. 
The outputs from this program are as follows: 
a) Description: Plot of strain data of an individual 
channel for a truck. 
b) Form: Graphical 
c) Format and Content: Real (F6.1), Strain data in 
terms of millivolts. 
d) Use of Output: To inspect the data for errors, 
incorrect zero shifts, the influence of possible 
other vehicles on the bridge, or to assess what lane 
weighing factors should be assigned. 
e) Limitations/Restrictions: The program is able to 
display only one channel of strain data per truck for 
each execution. Therefore, for other displays the 
same steps should be repeated. 
f) Relationship of Inputs/Outputs: Output is the 
graphical display of data input through diskett in 
drive 1. 
Possible errors may include: 
Incorrect specification of either the disc drive, 
channel number or truck number. 
To remedy this situation, simply reenter the correct 
entries in the format specified earlier in this section. 
File 14 must be assigned to drive 1 before starting 
the execution of this program. 
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3.1 
SOFTWARE REFERENCE MANUAL 
DATA REDUCTION PROGRAMS AND THEIR USE 
INTRODUCTION 
3.1.1 PURPOSE 
This software group is used in the data reduction phase of the 
WIM + REPONSE system. The reduced data can be produced in either 
tabular or graphic form. For hard copies of output, see section 1.1.1 
of this manual. 
3.1.2 SCOPE 
This software group contains the following computer programs: 
1) PROCE8.SAV This program processes the raw data on File 14 
and stores the results on File 15. The results 
include truck speed, truck weight, axle spacings, 
axle weights and the max strains for each channel 
in terms of minivolts. 
2) READ15.SAV This program reads the processed data stored on 
File 15 (FTN15.DAT). 
3) STRENB.SAV This program processes the raw strain data stored 
on File 14 to obtain a stress range histogram 
in tabular form. The stress range counting method 
can be either ascending, descending, or reservoir. 
4) SRAT8.SAV This program processes the raw data stored on File 
14 to obtain a strain rate histogram in tabular 
form. 
5) SUMARS.SAV This program optionally lists the individual truck 
information or summarizes the total truck 
information stored on File 15. · 
6) MXTRE8.SAV This program reads the processed data on File 15 
and plots out GVW vs maximum stress for each 
channel. The statistical relationship between 
GVW and maximum stress is also computed for each 
channel. 
7) PLOTS.SAV This program optionally plots a histogram for 
either stress range, GVW distribution or strain 
rate. 
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3.1.3 OPERATIONAL OVERVIEW 
Data reduction is usually performed in the laboratory after data 
acquisition has been finished. Only the MINC computer, terminal and 
line printer need to be connected to use the data reduction 
programs. 
3.2 RELATED DOCUMENTS 
3.2.1 Applicable User Material 
The following materials are applicable to this software group: 
1. Fisher, J.W., "Bridge Fatigue Guide", AISC, 1976 
2. Hertzburg, R.W., "Deformation and Fracture Mechanics of 
Engineering Materials", 2nd ed. John Wiley & Sons. 
3. Dowling, N.E., "Fatigue Failure Prediction for Complicated 
Stress-Strain Histories", Journal of Materials, JMLSA, 
March 1972, pp. 71-87. 
4. Snyder, R.E., Likins, G.E., and Moses, F., "Loading 
Spectrum Experienced by Bridge Structures in the U.S." 
FHWA/RD-82/107 
5. Moses, F. "Instrumentation for Weighing Trucks-in-Motion 
for Highway Bridge Loads" FHWA/OH-83/001. 
3.2.2 Vendor References 
The following vendor materials are pertinent to this software 
group: 
1. DECLAB-11/MINC User's Guide. No. EK-MNC11-UG-002, DEC. 
2. REAL-11/MNC FORTRAN Programmer's Reference Manual. 
No. AA-D631B-TC, DEC. 
3. RGL/11 Programmer's Reference Manual. No. AA-M837A-TC,DEC. 
4. RT-11 V5 System Message Manual and Keypad Editor User's 
Guide. No. AV-L082A-TK, DEC. 
5. 2100 System Strain Gage Conditioner and Amplifier System. 
Instruction Manual. Vishay Instruments Inc. 
These manuals are supplementary to this documentation. 
3.3 MAJOR PROGRAM DESCRIPTIONS 
3.3.1 Program PROCE8.SAV 
NAME: PROCE8.SAV The major function of this program is (1) to 
compute the axle weights for each truck using the strain 
records collected in the field along with the truck speed 
and axle configuration, (2) to compute the max. strain for 
each channel per truck using the strain records collected 
in the field. 
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PURPOSE: This program is used to reduce the raw data stored on File 14 
to obtain the truck characteristics and to compute maximum 
stress at each channel for each truck event. All the reduced 
data will be stored on File 15 for future use. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) FILE 14 and FILE 15 must be assigned to the disk 
drive 1 prior to this program and the data disk which 
contains FILE 14 and FILE 15 must reside in drive #1. 
ASS DY1: 14 
ASS DY1: 15 
2) After this has been accomplished, the user should 
enter: 
RUN PROCE8 or R PROCE8 
3) The system will respond with: 
NAME OF INFLUENCE LINE FILE? 
4) The user should then enter the disk drive where the 
influence line file is located and the influence line 
file name in the following format: 
DY : FILENAME 
where the underscore character ( ) represents the 
number of the disk drive, either-0 or 1, containing 
the influence line file. 
5) The system will then respond with: 
HOW MANY LANES? 
6) The user should enter the number of traffic lanes 
at the site for data acquisition, e.g.: 
1 
for one lane data acquisition. 
7) The system will respond with: 
HOW MANY CHANNELS WERE RECORDED? 
8) The user should enter the total number of channels 
used for collecting data (1-16). 
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9) The system will then respond with: 
NUMBER OF TRANSDUCERS FOR WEIGHT 
10) The user should enter the number of transducers used 
for weight computation (1-16), for example: 
4 
The strain data acquired from other transducers and 
strain gages will be used for response analysis only. 
Note: The transducers used for truck weight comput-
ation can also be used for response analysis and 
should be located at one cross section of the bridge. 
11) The system will then respond with: 
ENTER THE WEIGHTING FACTOR FOR LANE #1 
12) The user should enter the girder weighting factors 
for lane #1. For a single truck event, uniform distri-
bution factors (1.0 for all instrumented girders) 
should be used. Modified distribution factors can 
be used to reduce the effect of side by side trucks 
on the truck being weighed. An example of modified 
distribution factors for a bridge using four girders 
to weigh truck would be: 
1.0, 1.0, 0.5, 0.1 
which corresponds to the girders numbered in such a 
way that the first two girders are right under lane 1. 
13) If the input in (6) is 2, which means that 2 lane data 
acquisition was performed at the site, the system will 
respond with: 
ENTER THE WEIGHTING FACTOR FOR LANE #2 
14) The user should enter the girder weighting factors 
for lane #2 following the rules described in (12). 
An example of modified distribution factors for a 
bridge using four girders to weigh trucks would be: 
0.1, 0.5, 1.0, 1.0 
15) The system will then respond with: 
LENGTH OF INFL. LINE, SAMPLES, SPAN 
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16) The user should first enter: 
a) the length of influence line in feet, rounded 
down to the nearest foot (INTEGER). 
b) the number of samples to delay the analysis 
(INTEGER). The time of each sample is equal to 
the inverse of the sampling rate. This is used 
used to account for skewness of a bridge. 
c) the length of the span in feet (INTEGER). 
An example of input would be: 
41, 0, 41 
17) The system will then respond with: 
DISPLAY RESULTS? 1=YES, O=NO 
18) The user should enter 1 or 0 to specify the format for 
displaying results. Note this is only for inspecting 
or monitoring results. They are automatically saved 
on disk FILE 15. 
If 1 is entered, the axle weights, axle spacings, 
truck speed, truck configuration, truck 
identification, number of axles detected by the 
first and the second tapeswitch, the lane in which 
the truck is on, and the method used to compute front 
axle, will be displayed on the CRT. 
If 0 is entered, only the front axle weight will be 
displayed on the CRT. 
19) The system will then respond with: 
CALIBRATION TRUCK USED? 1=YES, O=NO 
20) The user should enter 1 or 0 to specify the 
calibration truck information. 
If 1 is entered, the calibration factors for weight 
computation will be computed (average for each lane) 
by the program using the known weight calibration 
truck run. The system will next respond with (23). 
If 0 is entered, the calibration factors for weight 
computation should have been computed prior to the 
program. The calibration factors will be entered 
later by the user. 
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21) If 0 was entered in (20), the system will respond 
with: 
WHAT IS/ARE CALIBRATION FACTOR(S)? 
22) The user should enter calibration factor for lane 1, 
and lane 2 if 2 lane data acquisition was performed. 
These factors are determined from previous runs or 
calculated by other means. At this point, the system 
will display the value of calibration factor(s) on the 
CRT as following: 
CALIBRATION FACTOR # 1 = XXXXX 
CALIBRATION FACTOR # 2 = XXXXX 
where xxxxx are the calibration factors entered by 
the user. 
The system will next respond with (29) 
23) If 1 was entered in (20), the system will respond 
with: 
WHAT IS THE ACTUAL TEST TRUCK WEIGHT? 
24) The user should enter the actual weight of the 
calibration truck in kips, for example: 
72.8 
25) The system will respond with: 
HOW MANY PASSES OF TEST TRUCK? 
If one lane data acquisition was performed, or 
HOW MANY PASSES OF TEST TRUCK IN LANE 1, LANE 2? 
If two lane data acquisition was performed. 
26) The user should enter the number of passes of the 
calibration trucks in lane 1, and lane 2 if 2 lane 
date acquisition was performed (integers). e.g. 
10 or 10, 8 
27) The system will then respond with: 
WHAT ARE THEIR ID'S? 
If one lane data acquisition was performed, or 
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ID'S OF LANE 1 TEST TRUCK 
ID'S OF LANE 2 TEST TRUCK 
If 2 lane data acquisition was performed. 
28) The user should give the truck ID numbers 
corresponding to the test truck passes in each lane, 
e.g. 
2, 70, 
20, 75, 
At this point, the system will start to compute the 
calibration factors for each lane based on the known 
static calibration truck weight and the collected 
strain data. Average values are computed. The 
results will be displayed on the CRT, for example: 
CALCULATED ALONE, FRONT AXLE = 15.81442 
CALCULATED ALONE, FRONT AXLE = 15.10041 
CALIBRATION FACTOR #1 = 0.2484333 
CALIBRATION FACTOR #2 = 0.3285436 
where the calibration factors will be used later for 
computing the weights of all the other trucks. 
These values should be documented for future use. 
29) The system will next respond with: 
PROCESS TRUCKS-THROUGH-(-KSTART=START OVER; 
0 = STOP) 
30) The user should enter the starting and ending ID's 
of the trucks to be processed. The maximum number of 
trucks contained on a disk is 110. If a negative 
starting ID value is given, the program will return 
to (1) and input can be started over. If a 0 response 
is given, this program terminates, e.g. 
6, 110 or -1, 1 or 0, 0 
At this point, the system will start to compute the 
axle weights and max strain for each truck, and all 
the results will be stored in FILE 15, (FTN15.DAT.) 
Depending on the display format specified in 
(18), the results displayed on the CRT will vary. 
If 0 was entered in (18), only the front 
axle weight for each truck will be displayed, for 
example: 
CALCULATED ALONE, FRONT AXLE = 3.928829 
CALCULATED ALONE, FRONT AXLE = 4.242358 
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If 1 was entered in (18), the truck information 
displayed on the CRT will be as follows: 
CALCULATED ALONE, FRONT AXLE= 3.637317 
TRUCK NUMBER 
SPACING 
WEIGHTS 9.3 
10 
80.0 FPS 
10.24 
10.7 
5 AXLES CONFIG 
54.5 MPH 5 5 
3.92 24.40 3.68 
10.7 11.4 11.4 
8 
FRONT AXLE BY 2 GROSS 
The method used in this program to compute axle 
weights is the statistical smoothing algorithm. 
1 
53.6 
The axle weights are computed which minimize the 
least square difference between the measured strain 
and the value calculated from the vehicle dimension 
and the bridge influence line. The result is usually 
biased towards the accuracy of the heavier axles. 
The front axle, which is usually light relative 
to the other axles, is sensitive to small errors in 
timing. Therefore, two other methods are included 
in the program to compute the front axle weight 
and the most reasonable front axle weight will be 
used. The three methods are described as follows: 
a) Method 0: statistical smoothing algorithm 
b) Method 1: front axle weight is calculated alone 
using the initial portion of the record 
when the fron axle is on the 
instrumented span. 
c) Method 2: front axle weight is calculated based 
on axle configuration and gross vehicle 
weight. 
The results displayed on the CRT give the following 
information. 
a) The front axle weight if calculated alone 
(method 1) is 3.637317 kips 
b) The truck ID number is 10 on the disk containing 
the truck data. 
c) The truck has 5 axles 
d) The truck configuration is classified as 3S-2 
according to axle spacings designated as code 8. 
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PROGRAM 
OPTIONS: 
The equivalencies between code and configuration 
are shown as follows: 
1 2 single 
2 3 single 
3 25-1 
4 4 single 
5 3S-1 
6 2S-2 
7 2S-2 SPLIT 
8 3S-2 
9 3S-2 SPLIT 
10 2S-3 
11 2S-3 SPLIT 
12 2S-1-2 
13 3S-3 
14 3S-3 SPLIT 
15 3S-1-2 
16 OTHER/BAD SPACING 
e) The truck speed is 80.0 feet per second or 54.5 
miles per hour. 
f) The number of axles detected by the first 
tapeswitch is 5 the number of axles detected by 
the second ~apeswitch is 5. 
g) The truck was travelling in lane 1. 
h) The axle spacings are 10.24, 3.92, 24.40, 3.68 
(all in feet.) 
i) The axle weights are computed as 9.3, 10.7, 10.7, 
11.4, 11.4 (all in Kips.) 
j) The final front axle weight is determined by 
method 2. 
k) The truck gross weight is 53.6 Kips. 
1) The interactive user can select the format of dis-
playing results on the CRT. 
2) The calibration factors for weighing trucks can be 
calculated by the program or determined from the 
previous calculation. 
3) The weighing factors for each girder for each lane 
can be determined by the interactive user, but 
different calibration factors must be used 
corresponding to the various set of weighing factors. 
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INPUTS: The inputs to this program are as follows: 
a) Title and Description: 
The files passed to this programs are: 
1) FTN14.DAT which contains the raw strain data, truck 
speed and truck configuration information necessary 
for truck weight and max. stress computation. 
2) Influence line file which contains the influence 
line ordinates, FLUE. 
The interactive user inputs are: 
1) influence file name, which specify the disk drive 
number in which the file resides and the number of 
influence line ordinates. 
2) LANES (I): number of lanes used for data acquisition 
at the site. 
3) NCHR (I): total number of channels used for data 
acquisition. 
4) NTRAN(I): number of channels used for truck weight 
computation. 
5) WF (R): weighting factors for each girder for each 
lane. 
6) LB (I): length of influence line. 
7) IZ (I): number of samples for time delay. 
8) BRILEN (R): the bridge span length. 
9) JDISP (I): code for displaying the results on the 
CRT. 
10) JANS (I): code for obtaining calibration factors 
for weight computation 
11) ATTW (R): the actual static calibration truck weight 
(GVW). 
12) NTTP(1), NTTP(2) (I): no. of passes of calibration 
trucks on lane 1 and lane 2. 
13) IDT (I): !D's o"f calibration truck runs in lane 1 
and lane 2. 
14) CAL (R): calibration factors for weight computation. 
15) KSTART (I): the beginning truck number to be processed 
for weight. 
16) KFIN (I): the final truck number to be processed for 
weight. 
b) Purpose and Use: 
1) FTN14.DAT passes the raw strain data, truck speed, 
truck configuration information to the program, which 
along with the influence line data passed from influence 
line file can be used to compute truck axle weights. 
The max. stress can also be determined for each channel 
from the raw strain data. 
2) Number of samples is used to count for delays and 
time errors, this is important for skew bridge. 
3) Weighting factors are basically used to reduce the 
effect of side by side truck on the truck being weighed. 
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If the majority of vehicles traversed the bridge alone, 
the uniform weighting factors should be used to reduce 
the variability of truck weight measurement. 
4) Calibration factors are used to calibrate the 
computed truck weight to the real truck weight. The 
calibration factors for each lane will depend on the 
weighting factors used. 
Input Media: 
1) FTN14.DAT and influence line file are passed to the 
program from the floppy disk. 
2) The user's inputs are passed to the program via 
keyboard. 
Limitations/Restrictions: 
1) Max. 2 lanes can be used for data acquisition. 
2) Max. 16 channels can be collected. 
Format and Content: 
1) FTN14.DAT contains 2060 integer data. 
2) Influence line file contains real influence 
line ordinates. 
3) The interactive user's input see (a) above. 
Order of Inputs: Same as the order in (a) above. 
Expected Results: 
1) The computed axle weight (gross weight), either 
front axle weight only or the whole truck information will 
be displayed on the CRT. 
2) The computed axle weight and gross weight as well as 
the max. stress in each channel will be stored in 
FTN15.DAT. The information regarding the instrumentation 
of the bridge is also stored in FTN15.DAT. 
OUTPUT: The outputs from this program are as follows: 
a) Description: 
1) Computed truck information displayed on the CRT. 
2) bridge instrumentation information, computed truck 
results and the max. strain in each cahnnel will be 
stored in FTN15.DAT. 
b) Form: Tabular and binary file. 
c) Format and Contents: 
1) The format and contents of output displayed on the 
CRT see "OPERATIONAL DESCRIPTION". 
2) The format and contents of FTN15.DAT see "OPERATIONAL 
DESCRIPTION" of program READ15.SAV. (Section 3.3.2) 
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d) Use of Output: The outputs from this program which are 
stored in FTN15.DAT will be used for further WIM RESPONSE 
analysis or highway traffic planning. 
e) Limitations/Restrictions: 
1) The computed truck speed (ft/sec), axle spacings (ft) 
are 100 times the real values in FTN15.DAT (for ease 
of storage and to retain precision). 
2) The computed axle weights (kips), gross weights (kips) 
are 10 times the real values in FTN15.DAT (for ease 
of storage and to retain precision). 
f) Relationships of outputs to inputs: 
1) Influence line file and raw strain data along with 
the truck speed and axle configuration are used to 
compute axle weights and gross weight. 
2) Max. strain for each channel is determined from the 
raw strain data. 
ERROR/RECOVERY 
PROCEDURES: Possible errors may include: 
SPECIAL 
PARAMETERS: 
1) Incorrect specification of either the disc drive, 
the filename, or the bridge length. 
To remedy this situation, simply re-enter the correct 
entries in the format specified earlier in this 
section. 
2) Incorrect specification of the test truck ID and the 
lane no. in which the test trucks pass if calibration 
factors are to be computed using the program. 
The system terminates. To remedy this situation the 
program must be re-executed. 
The following subroutines must be linked with the program: 
1) TKTYP: define the truck type by vehicle 
classification 
2) FIELD: compute the axle weights using statistical 
smoothing algorithm. 
3) DECOMP: Uses Cholesky's method to solve simultaneous 
equation for axle weights. 
4) MNCSNG: MINC Laboratory subroutines (in object form) 
used for converting internal time to real time. 
3.3.2 Program READ15.SAV 
NAME: READ15.SAV. The major function of this program is to list 
on the CRT the processed data stored on file 15. 
51 
,, 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
'I 
I 
I 
PURPOSE: This program is used to ensure that the processed data (truck) 
characteristics and maximum stress in each channel) are 
acceptable. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this program 
is as follows: 
1) The program PROCE8.SAV (Section 3.3.1) must be 
executed on all truck events prior to using this 
program. 
2) After this has been accomplished, the user should 
enter: 
RUN READ15 or R READ15 
3) The system will respond with: 
TRUCK NO. TO INSPECT? (-1 = STOP) 
4) The user should then enter the truck number to be 
inspected. If "-1" is entered, the program stops. 
5) If a positive truck number is entered, the information 
of the truck event will be displayed on the CRT. 
There are 60-words (120 bytes) for each truck event 
with 10 words on items displayed per line. 
The contents of File FTN15.DAT is as follows: 
# of Item 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
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Description 
Truck ID number 
Accelerometer indicator (option 
not available in present system) 
Number of strain channels used for 
data acquisition 
Distance between tapeswitches 
ft X 100 
Distance from tapeswitch 1 to 
beginning of bridge ft x 100 
Buffer length for data acquisition 
Number of axles counted on tape-
switch 1 
Number of axles counted on tape-
switch 2 
Keypad input, (8192 if none), 
see table --
Velocity ft/sec x 100 
Sampling Rate 
I 
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PROGRAM 
OPTIONS: 
INPUTS: 
OUTPUTS: 
12 
13 
14 
15 
16 
17 
18-24 
25-32 
33 
34 
35 
36 
37 
38 
39 
40 
41-56 
57-60 
Date of data acquisition MMDDY 
Hour of arrival 
Minute of arrival 
Second of arrival 
1/100 second of arrival 
Span length in feet 
Axle spacings ft x 100 
Axle weights Kips x 10 
Gross weights Kips x 10 
Lane used 
If 0, the truck speed is in 
acceptable range 
Total length x 10 
Corrected number of axles 
Axle configuration type 
Method used for front axle weight 
calculation 
Blank 
Maximum strain for 16 channels in 
millivolts 
Blanks (unused at this time) 
No options regarding display format are available to the 
interactive user. Desired changes or options must be made to 
the source code as contained in the Master Program Library 
(MPL) for the system. 
The inputs to this program are as follows: 
a) Title and Description: File FTN15.DAT which contains 
the processed data. 
NTRUCK: truck no. input by active user to identify the 
truck no. to be investigated. 
b) Purpose and Use: FTN15.DAT contains the processed data 
to be displayed on the CRT. 
NTRUCK is the truck no. for which the processed data are 
to be displayed. 
c) Input Media: Floppy disk and keyboard. 
d) Limitations/Restrictions: File 15 FTN15.DAT contains up 
to 110 truck events of processed data on each disk. 
e) Format and Content: FTN15.DAT: integer 
NTRUCK: integer 
f) Order of inputs: FTN15.DAT, NTRUCK 
g) Expected Results: The contents of FTN15.DAT corresponding 
to the user input truck number will be displayed on the 
CRT. 
The output from this program are as follows: 
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a) Description: Listing of processed data contained in 
FTN15.DAT. 60 integers for each truck event displayed 
on the CRT with 10 values per line. 
b) Form: Tabular 
c) Format and Content: Integer (I8), instrumented bridge 
description, truck information and max. strains,(see 
OPERATIONAL DESCRIPTION). 
d) Use of Output: Used for validation of truck weight 
and maximum strains. No output from READ15.SAV is 
passed to another program. 
e) Limitations/Restrictions: See OPERATIONAL DESCRIPTION. 
f) Relationship of Inputs/Outputs: The outputs of READlS.SAV 
are obtained by directly displaying the data obtained from 
FTN15.DAT. 
ERROR/ RECOVERY 
PROCEDURES : None 
SPECIAL 
PARAMETERS: No system-wide parameters or global arguments are required 
by this program. 
3.3.3 Program STREN8.SAV 
NAME: STREN8.SAV. The major function of this program is to 
compute the stress range cycles. Three cycle counting 
methods are available, ie. ascending, descending and 
reservoir method. 
PURPOSE: This program is used to compute stress range cycles for 
generating stress range histograms. The program will display 
stress range counts in tabular form on the CRT. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) File 14 must be assigned to disk drive 1 prior to this 
program. The disk containing the program must reside 
in drive 0, and data disk in drive 1. 
ASS DYl: 14 
2) After this has been accomplished, the user should 
enter: 
RUN STREN8 or R STREN8 
3) The system will respond with: 
HOW MANY CHANNELS YOU WANT TO PROCESS? 
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4) The user should enter the number of channels to be 
processed at one time. (Max. 16 channels for the 
present system). 
5) If "16" was entered in (4) the stress range cycles 
will be computed for all the 16 channels in order 
from 0 to 15. 
If a value less than 16 was entered in (4), the system 
will respond with: 
CHANNEL ID NUMBERS? (0-15) 
6) The user should then enter the channel numbers to 
be processed one at a time. 
7) The system will then respond with: 
WHAT IS YOUNG'S MODULUS (ksi) 
8) The user should enter the Young's Modulus for the 
girder materials in Ksi. 
9) The system will then respond with: 
WHICH METHOD DO YOU WANT TO USE 
ASCENDING (1), DESCENDING (2), RESERVOIR (3) OR 
ALL THE ABOVE METHODS (4). 
10) The user should select the method(s) to be used for 
counting stress range cycles: 
1: only ascending method will be used 
2: only descending method will be used 
3: only reservoir method will be used 
4: All the above three methods will be used. 
11) The system will then respond with: 
WHAT IS THRESHOLD (Ksi) 
12) The user should enter the stress range cut-off value 
in Ksi. All the stress range cycles having a value 
less than this cut-off value will not be included in 
the histrogram. 
13) The system will then respond with: 
WHAT IS INTERVAL OF HISTOGRAM (Ksi) 
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INTERVAL 
0- 200 
800-1000 
1600-1800 
2400-2600 
3200-3400 
PROGRAM 
OPTIONS: 
COUNT 
218 
183 
210 
264 
144 
14) The user should enter the value in Ksi for the 
intervals of histogram. The histogram is designed to 
contain 40 intervals. Therefore, the internal value 
must be selected in such a way that the expected 
largest stress range will be included in the 
histogram. 
15) The system will then respond with: 
TRUCKS -------- THROUGH ---------
16) The user should respond with the starting truck ID 
number and the final truck ID number to be processed 
on the data disk. 
If either of the input values is less than or equal to 
0, the program stops processing data and list out all 
the stress range histograms in tabular form, e.g. 
CHANNEL NUMBER 1 
RESERVOIR METHOD 
RESULTING STRESS RANGE HISTOGRAM (PSI) 
INTERVAL COUNT INTERVAL COUNT INTERVAL COUNT 
200- 400 201 400- 600 212 600- 800 216 
1000-1200 207 1200-1400 205 1400-1600 194 
1800-2000 261 2000-2200 239 2200-2400 223 
2600-2800 258 2800-3000 212 3000-3200 249 
3400-3600 113 3600-3800 116 3800-4000 77 
17) After the histogram was displayed on the CRT, the 
system will then respond with: 
KEY IN ANY INTEGER TO SHOW NEXT CHANNEL RESULT 
1) The interactive user has options to process the raw 
strain data to obtain stress range histograms for up to 
16 channels at one time. 
2) The interactive user has options to use one of the three 
methods or all of them. 
3) The interactive user can optionally specify the threshold 
and interval for stress range histograms. 
4) The Young's modulus is input by the interactive user. 
5) No options regarding display format are available to 
the interactive user. 
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INPUTS: The inputs to this program are as follows: 
a) 
b) 
Title and Description: 
1) FTN14.DAT: raw strain data file. 
2) INUM (I): number of channels to be processed at 
one time. 
3) ICHAN (I): channel ID numbers to be processed at one 
4) 
5) 
E (R): 
METHOD 
time. 
Young's Modulus in Ksi. 
(I): ID number for stress range counting 
method. 
6) STR (R): Stress range threshold (Ksi) 
7) RIN (R): Stress range interval for determining 
histograms. 
8) KSTART (I): Starting truck no. for determing stress 
range cycles. 
9) KFIN (I): final truck no. for determining stress 
range cycles. 
Purpose and Use: 
1) FTN14.DAT supplies the strain data for counting 
stress range cycles. 
2) INUM; ICHAN: give the user options to select the 
channels to process at one time. 
3) E: give the user the option to use the program for 
different kind of materials. 
4) METHOD: the options to use three methods to count 
stress range cycles. 
5) STR.RIN: the options to select the threshold and 
intervals to see the variation of the histograms due to 
the different threshold and intervals. 
6) KSTRT, KFIN: options to select truck for processing. 
c) Input Media: Keyboard, disc. 
d) Limitations/Restrictions: 
1) The system is designed to count the stress range 
cycles for up to 16 channels at one time. 
2) Three or all stress range counting methods are 
available in this program. 
e) Format and Content: 
1) FTN14.DAT contains data in integer form. 
2) For interactive user's input see (a). 
f) Order of Inputs: See (a). 
g) Expected Results: Stress range histogram in tabular form 
listed on the CRT. 
OUTPUTS: The outputs from this program are as follows: 
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a) Description: Listing of stress range histograms in 
tabular form. 
b) Form: Tabular. 
c) Format and Content: 
1) Stress range interval (psi), (I7, I4) 
2) Stress range count, (I6) 
d) Use of Output: The output will be passed to program 
PLOT8.SAV to generate stress range histograms and compute 
equivalent stress range. 
e) Limitations/Restrictions: 
1) The stress range histogram contains only 40 intervals. 
2) The stress range intervals are expressed as psi. 
3) The number of stress range cycles for each interval 
cannot exceed 32767 (the largest number allowed by the 
system). 
f) Relationship of inputs/outputs: The outputs of this 
program are obtained by counting the stress range cycles 
on the strain data stored in FTN14.DAT. 
ERROR/RECOVERY 
PROCEDURES: Possible errors may include: 
SPECIAL 
Overflow of the number of cycles within any of the 40 
stress range intervals. 
No error message will appear on the CRT, but the stress 
range histogram distribution will be mixed up. 
To remedy this situation, divide the trucks (or disks) 
to be processed into small groups and process separately 
to avoid overflow of the number of the cycles. 
PARAMETERS: The following subroutines should be linked with the main 
program: 
3.3.4 
NAME: 
1) DPEAKS: determine the peaks and valleys of the strain 
history using descending method. 
2) APEAKS: determine the valleys and peaks of the strain 
history using ascending method. 
3) RESERVOIR:compute stress range cycles using RESERVOIR 
method. 
4) LAIHIS: generate stress range histogram using the stress 
range cycles determined by the methods mentioned 
above. 
5) OUTPUT: output the stress range histogram in tabular 
form. 
Program SRAT8.SAV 
SRAT8.SAV. The major function of this program is to compute 
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PURPOSE: 
OPERATIONAL 
strain rates for each channel and summarize the results in 
a histogram. 
This program is used to generate strain rate histogram in 
tabular form. The program will list the tabular histogram 
on the CRT. 
DESCRIPTION: The procedure required to initiate and execute this program 
is as follows: 
1) File 14 must have been assigned to disk drive 1 by 
entering: 
ASS DYl: 14 
2) After this has been accomplished, the user should enter: 
RUN SRAT8 or R SRAT8 
3) The system will respond with: 
HOW MANY CHANNELS YOU WANT TO PROCESS? 
4) The user should enter the number of channels to be 
processed at the same time (16 max), e.g. 
8 
5) If the user entered "16 11 in (4), the program will process 
all 16 channels in sequence from 0 to 15. 
If the user entered a number less than 16 in step 4, the 
system will respond ·with: 
CHANNEL ID NUMBERS? (0-15) 
6) The user should enter the channel ID number to be 
processed at the same time, e.g. 
0,2,3,5 
if channels #0, #2, #3 and #5 are to be processed 
at the same time. 
7) The system will then respond with: 
WHAT IS THRESHOLD (MICRO IN/IN/SEC)(INTEGER) 
8) The user should enter the integer cut-off value. All the 
strain rate less than this value will not be 
included in the strain rate histogram. For example: 
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9) The system will then respond with: 
WHAT IS INTERVAL (MICRO IN/IN/SEC) (INTEGER) 
10) The user should enter an integer value which will be 
used as the interval to generate strain rate histograms, 
e.g. 
50 
11) The system will then respond with: 
TRUCKS--------THROUGH-------
12) The user should enter the starting truck ID number and 
final truck ID number to be processed, e.g. 
13) 
14) 
1 ,110 
At this point, the program will be processing all the 
truck data having ID numbers between the starting truck ID 
number and final truck ID number. If any strain 
rate is larger than the upper bound of the histogram 
(threshold+ interval x 60), the strain rate will be 
listed on the CRT, e.g. 
3187.50 0 2 
where 3187.50 is the strain rate in micro in/in/sec 
0 is the channel number which produces this strain rate 
2 is the truck ID number which produce this strain rate. 
After all the trucks have been processed, the system will 
respond with: 
PROCESS AGAIN (1) OR PRINT OUT (0) 
The user should enter either 1 or 0 to continue the 
program. 
1 : more trucks are to be processed. The system will 
go to step (11), and the strain rate counts will 
be cumulated. 
0 No more trucks are to be processed. The program 
will list the strain rate histogram on the CRT, e.g. 
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CHANNEL NUMBER 15 
RESULTING STRAIN RATE HISTOGRAM (MICRO IN/IN/SEC) 
INTERVAL COUNT INTERVAL COUNT INTERVAL COUNT INTERVAL COUNT 
0- 50 
200- 250 
400- 450 
600- 650 
800- 850 
1000-1050 
1200-1250 
1400-1450 
1600-1650 
1800-1850 
2000-2050 
2200-2250 
2400-2450 
2600-2650 
2800-2850 
PROGRAM 
946 
1780 
91 
47 
0 
1 
2 
0 
1 
0 
0 
0 
3 
1 
0 
15) 
50- 100 
250- 300 
450- 500 
650- 700 
850- 900 
1050-1100 
1250-1300 
1450-1500 
1650-1700 
1850-1900 
2050-2100 
2250-2300 
2450-2500 
2650-2700 
2850-2900 
5273 
786 
43 
6 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
100- 150 
300- 350 
500- 550 
700- 750 
900- 950 
1100-1150 
1300-1350 
1500-1550 
1700-1750 
1900-1950 
2100-2150 
2300-2350 
2500-2550 
2700-2750 
2900-2950 
6998 
306 
121 
2 
0 
2 
0 
1 
0 
0 
2 
0 
0 
0 
0 
150- 200 
350- 400 
550- 600 
750- 800 
950-1000 
1150-1200 
1350-1400 
1550-1600 
1750-1800 
1950-2000 
2150-2200 
2350-2400 
2550-2600 
2750-2800 
2950-3000 
3543 
223 
108 
2 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
After all the histograms have been listed, the program 
terminates. 
OPTIONS: 1) The interactive user can process up to 16 channels at one 
time. 
2) The interactive user can use different threshold and 
intervals to generate histograms. 
3) The interactive user can select trucks to process, either 
single truck or continuous trucks. 
INPUTS: The inputs to this program are: 
a) Title and Description: 
1) FTN14.DAT which contains the strain data to be 
processed. 
2) INUM, ICHAN (I): number of channels and channel ID 
number to be processed at the same time. 
3) STR, RIN (I): the threshold and interval to be 
used for generating histogram. 
4) KSTART,KFIN (I): Starting truck number and final 
truck number to be processed. 
b) Purpose and Use: 
1) FTN14.DAT supplies the strain history to be processed 
for computing strain rate histograms. 
2) INUM,ICHAN: the interactive user's choose no. of 
channels and channel ID no. to be processed. 
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3) STR, RIN (I): the threshold and interval to be used 
for generating histogram. 
4) KSTART,KFIN (I): starting truck number and final 
truck number to be processed. 
b) Purpose and Use: 
1) FTN14.DAT supplies the strain history to be processed 
for computing strain rate histograms. 
2) INUM, ICHAN: the interactive user's choose no. of 
channels and channel ID no. to be processed. 
3) STR, RIN: the interactive user's choose of threshold 
and interval to generate histograms. 
4) KSTRT, KFIN: the interactive user's choose of truck 
ID numbers to be processed. 
c) Input Media: Keyboard, disc. 
d) Limitations/Restrictions: 
1) The present system contains up to 16 channels 
2) The channel numbers are from 0 to 15. 
3) Truck numbers are from 1 to 110. 
e) Format and Content: 
1) FTN14.DAT: integers, strain data. 
2) the interactive user's inputs see (b) 
f) Order of Inputs: See (b) 
g) Expected Results: Strain rate histograms in tabular form 
displayed on the CRT. 
OUTPUTS: The outputs from this program are as follows: 
a) Descriptions: Listing of strain rate histogram and the 
strain rate counts that is beyond the range of histogram. 
b) Form: Tabular. 
c) Format and Content: Histogram intervals, integer (I7, I4) 
strain rate counts, integer (I6) 
overflow strain rate, real (F10.2) 
truck n~mber, integer (I4) 
channel number, integer (I4) 
d) Use of Output: Used for generating strain rate histogram 
by program PLOTS.SAV. 
e) Limitations/Restrictions: 
1) Each histogram contains only 60 intervals. 
2) The number of counts within each interval cannot 
exceed 32727. 
f) Relationship of Inputs/Outputs: The outputs of this 
program are obtained by counting the strain rate on the 
strain data stored in FTN14.DAT. 
ERROR/RECOVERY 
PROCEDURES: Possible errors may include: 
Overflow of the number of counts of strain rate within 
any interval of the histogram. No error message will 
appear on the CRT, but the strain rate histogram distri-
bution will be mixed up. 
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SPECIAL 
PARAMETERS: 
To remedy this situation, divide the trucks (or discs) to 
be processed into small groups and process separately 
to avoid overflow of the number of the counts. 
The following subroutines must be linked with the main 
program: 
1) SPEAK7: determine the strain rate and the correspond-
ing time interval for each cycle. 
2) LAIWIS: summarize the strain rate counts into 
histogram. 
3) OUTPUT: list the strain rate histogram in tabular 
form. 
3.3.5 Program SUMAR8.SAV 
NAME: SUMAR8.SAV The major function of this program is to list on 
the CRT the processed truck information stored in FTN15.DAT. 
The truck information can be listed in summarized table or 
listed for each truck. 
PURPOSE: This program is used to summarize the truck information stored 
in FTN15.DAT. The result can be used for the statistical 
investigation of traffic flow. The gross vehicle weight 
(GVW) distribution will be used to generate GVW histogram 
using PLOT8.SAV (Section 3.3.6) program. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) The program PROCE8.SAV which processes FTN14.DAT to 
obtain FTN15.DAT must be executed prior to this 
program. File 15 must be assigned to disc drive 1 
and the disc containing FTN15.DAT must reside in 
drive 1. Enter 
ASS DY1: 15 
2) After this has .been accomplished, the user should 
enter: 
RUN SUMAR8 or R SUMAR8 
3) The system will respond with: 
TABULATE RESULTS (1) OR LIST INDIVIDUAL TRUCK 
RESULTS (0) 
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4) The user should enter 1 or 0 as follows: 
1: the program summarizes in tabular form the 
vehicles by weights, hauling category, weights, 
axle configuration arrival times, speed and length. 
0: the program provides a single line print out for 
each vehicle falling in the selected group: 
groups are defined by limits on gross weight or 
hauling information or axle configuration. The 
program will go to (9). 
5) If the user entered 1 in (4), the system will respond 
with: 
PRINTED FORMAT: (0) 
(-1) 
10 KIP !NCR TO 90 
10 KIP !NCR TO 150 
6) The user should enter either 0 or -1 to indicate 
printing format: 
0: the trucks will be summarized according to the 
truck weight, starting from 0 kips and increased 
with 10 kips. The trucks with weight between 90 
kips and 150 kips will be grouped together. 
1: the trucks will be summarized according to the 
truck weight starting from 0 kips and increased 
with 10 kips. 
The trucks with weight greater than 150 kips are 
grouped together. 
7) The system will then respond with: 
PRINTOUT RESULTS AS FREQUENCY (1) OR NUMBER (0)? 
8) The user should enter either 1 or 0 as following: 
1: Results will be printed as frequencies (per 1000). 
0: Results will be printed as actual count. 
9) The system will respond with: 
STATISTICS FOR TRUCKS ---THROUGH---(-ISTART=PRINT) 
10) The user should then enter the starting truck number 
and final truck number to be processed. The trucks 
with ID number between both numbers will be included 
in the summary table. 
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After the desired trucks on a disc have been processed, 
the program will go to (9) again. At this point, 
the user can replace the data disc with a new data 
disc and enter the starting and final truck number 
again. The truck information will be accumulated. 
If the negative starting and final truck ID number 
are entered, the program will list the summarized 
truck information on the CRT and then stop. 
11) If the user entered 0 in (4), the system will respond 
with: 
SEARCH BY GROSS WEIGHT (1), AXLE CONFIGURATION (2), 
LOAD CATEGORY (3), AXLE CONFIGURATION AND WEIGHT (4), 
LOAD CATEGORY AND WEIGHT (5) OR STOP (-1)? ENTER 
NUMBER. 
12) The user should enter the code to identify the type 
of search desired. 
1: search using limits on gross weight (eg. gross 
weights between 45 and 55 kips). 
2: search using a particular axle configuration by 
entering the proper code. 
3: search using the visual hauling category (keypad 
input) by entering the proper code. 
4: search using limits on gross weight and axle 
configuration. 
5: search using limits on gross weight and visual 
hauling categQry. 
-1: terminate the program. 
13) Depending on the code for search type the user 
entered in (12), the system will have different 
response: 
1) if "1" was entered in (12), the system will 
respond with: 
WEIGHTS BETWEEN ----AND----
2) if "2" was entered in (12), the system will 
respond with: 
FHWA AXLE CONFIGURATION CODE NUMBER? 
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3) if 11311 was entered in (12), the system will 
respond with: 
LOAD/CATEGORY CODE (INPUT FROM KEYPAD)? 
4) if "4" was entered in (12), the system will 
respond with: 
WEIGHTS BETWEEN ---AND---, FHWA AXLE CONFIGURATION 
CODE 
5) if "5" was entered in (12), the system will 
respond with: 
WEIGHTS BETWEEN---AND---, LOAD/CATEGORY NO 
FROM KEYPAD 
14) The user should enter the truck weights, axle 
configuration code, load/category code according to 
the question asked by the system in (13). The code 
numbers of axle configurations and visual hauling 
categories (keypad input) are as follows: 
Keypad Code Class Code 
17 IGNORE/LANE 2 1 2 SINGLE 
18 SPECIAL 2 3 SINGLE 
20 OTHER 3 2S-1 
24 TEST 4 4 SINGLE 
33 CHEMICAL 5 3S-1 
34 FUEL 6 2S-2 
36 CONCRETE 7 2S-2 SPLIT 
40 TANK 8 3S-2 
65 OPEN HAULER 9 3S-2 SPLIT 
66 MACHINERY 10 2S-3 
68 STEEL 11 2S-3 SPLIT 
72 FLAT 12 2S-1-2 
123 DUMP 13 3S-3 
130 BUS 14 3S-3 SPLIT 
132 CAR CARRY 15 3S-1-2 
136 BOX 16 OTHER/BAD 
SPACING 
0 UNCLASSIFIED* 
For data acquired automatically without optional 
keypad input, the response to (11) is 4 and the 
response to (13-4) is 40, 50, 11. 
the system will then list all 2S-3 split trucks whose 
weights fall between 40 kips and 50 kips. 
15) The system will then respond with: 
SEARCH TRUCKS---TO---(-START TO STOP) 
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PROGRAM 
OPTIONS: 
INPUTS: 
16) The user should enter the starting and final truck 
numbers to be searched. All the trucks whose ID 
number is between the numbers and meet the search type 
specified in (12) will be listed on the CRT. 
After the listing is finished, the program goes back 
to (15), the user can replace the data disc and 
follow the same procedure as mentioned above. 
If the negative starting and final truck ID numbers 
are entered, the program stops. 
(1) The interactive user can list truck information for 
individual truck or summarize all trucks into one table. 
(2) For tabulate results, the interactive user can select 
the printing format (10 kips increment to 90 kips or 
10 kips increment to 150 kips) and result format (number 
of counts or frequency). 
(3) The interactive user can select trucks to be included 
in the summary table or to be listed individually. 
(4) For listing individual truck information, the interactive 
user can select a specific truck category to search 
trucks. 
The inputs to this program are as follows: 
a) Title and Description: 
1) FTN15.DAT which contains the truck information is 
passed to this program. 
2) !TABLE (I): Code for specifying the result format 
(either summary result or individual result). 
3) !FORM (I): Code for printing format for summary 
result. (0 to 90 kips or 0 to 150 kips). 
4) IFREQ (I): Code for printing format for summary 
result. (number of counts or frequency) 
5) !START (I), IFIN(I): Starting and final truck 
numbers for summarizing the truck information. 
6) JSEAR (I): Code for searching type for individual 
truck listing. 
7) WMIN (R), WMAX (R): Weight range for individual truck 
listing. 
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8) IAC (I): Axle configuration code number. 
9) ILC (I): Visual hauling category code number. 
10) ISTA(I), IFIN(I): Starting and final truck number for 
individual truck listing. 
b) Purpose and Use: 
1) FTN15.DAT supplies the truck information for listing 
or summary. 
2) All the other inputs are the parameters used to 
identify the output formats and truck category. 
c) Input Media: Terminal keyboard, floppy disc. 
d) Limitations/Restrictions: 
1) All the axle configuration codes and visual hauling 
category codes must refer to the table in OPERATION 
DESCRIPTION Step (14). 
e) Format and Contents: 
1) FTN15.DAT: integer truck information data 
2) For interactive user's inputs see (a) 
f) Order of Inputs: See (a) 
g) Expected Results: Summarized truck information in 
tabular form or individual truck information listed 
in one compressed line. 
OUTPUTS: The outputs from this program are as follows: 
a) Description: Summarized truck information displayed in 
a table or individual truck information listed one 
truck per line. 
b) Form: Tabular 
c) Format and Content: Number of truck counts and 
frequencies are integer (I6, IS, I4). 
d) Use of Output: Used for traffice flow investigation and 
generating GVW distribution. The frequency result of the 
truck summary will be used as input in PLOT8.SAV to 
generate GVW distribution. 
e) Limitations/Restrictions: The summary result is 
represented in terms of frequency per 1000 trucks. 
f) Relationship of Inpuis/Outputs: The output is obtained by 
1) directly listing the individual truck information 
contained in FTN15.DAT for trucks meet the truck category 
specified by the interactive user. 
2) summarizing the truck information for all trucks 
specified by interactive user into a table. 
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ERROR/RECOVERY 
PROCEDUES: None 
SPECIAL 
PARAMETERS: The following subroutines must link with the main program: 
3.3.6 
NAME: 
PURPOSE: 
1) 
2) 
INTRK: 
TKTYP: 
Program MXTRE8.SAV 
used to list truck information line by line. 
used to determine the truck axle 
configuration code according to the computed 
axle configuration. 
MXTRE8.SAV The major function of this program is to generate 
GVW vs maximum stress plot for each channel. The GVW (kips) 
will be the horizontal axis and the maximum stress (psi) 
produced by the corresponding GVW will be the vertical axis. 
The relationship between GVW and max. stress will also be 
determined using linear regression analysis. 
This program is used to investigate the relationship between 
GVW and maximum stress using GVW vs maximum stress plot and 
linear regression analysis. 
OPERATIONAL 
DESCRIPTION: The procedure required to. initiate and execute this 
program is as follows: 
1) The program PROCE8.SAV which processes FTN14.DAT 
to obtain FTN15.DAT must be executed prior to 
this program. File 15 must be assigned to disk 
drive 1 and the disk containing FTN15.DAT must 
reside in drive 1. Enter 
ASS DYl: 15 
2) After this has been accomplished, the user should 
enter: 
RUN MXTRE8 or R MXTRE8 
3) The system will respond with: 
HOW MANY CHANNELS TO BE PROCESSED AT ONE TIME 
MAXIMUM 8 CHANNELS 
MAXIMUM 3200 DATA POINTS CAN BE PLOTTED 
4) The user should enter the total number of channels 
(up to 8) to be processed at one time, e.g. 
4 
69 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
I 
5) The system will then respond with: 
WHICH CHANNELS (0-15) 
6) The user should enter the channel ID numbers to be 
processed at one time, e.g. 
0,1,2,3 
7) The system will then respond with: 
WHICH TRAFFIC LANE YOU WANT TO INVESTIGATE 
8) The user should enter either 1 or 2 to indicate the 
traffic lane to be investigated. All the trucks in 
another lane will not be included in the plots and 
regression analysis. 
9) The system will then respond with: 
MINIMUM AND INTERVALS FOR X AXIS (GVW), REALS 
10) The user should enter the real values of minimum and 
intervals for X(GVW) axis in the units of kips. The 
plot will contain 12 intervals in x axis. An example 
of input is as follows: 
0,10 
11) The system will then respond with: 
MAX. VALUE FOR Y AXIS (MAX. STRESS, PSI), REAL 
12) The user should enter a real value to specify the max. 
value of Y (maximum stress, psi) axis for the plot, 
e.g. 
4000 
13) The system will then respond with: 
WHAT IS YOUNG'S MODULUS (KSI) 
14) The user should enter Young's modulus in Ksi for the 
materials at the location of the gage (or transducer), 
e.g. 
30000 
15) The system will then respond with: 
TRUCK TO INSPECT ----THRU----
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PROGRAM 
OPTIONS: 
INPUTS: 
16) 
17) 
18) 
The user should enter the starting and final truck 
number to be processed. All the trucks whose ID 
numbers are between the numbers will be included in 
the plot and regression analysis. 
The system will then respond with: 
PROCESS AGAIN (1) OR PLOT (0) 
The user should enter 1 or 0 as follows: 
1: the program goes to (15), more trucks can be 
included in the plot and regression analysis. 
0: the program will plot GVW vs max. stress 
relationship. The plot will be a one to one 
relationship. Every dot on the plot represents 
a single truck GVW and the max. stress produced 
by the truck during passing over the bridge. 
After the plot is finished on the CRT, the plot 
will be automatically transfered to LA 50 and the 
hardcopy can be obtained. 
After the plot is finished, the regression 
analysis results will be displayed 
on the CRT. The results will include: the 
largest maximum stress, number of data included 
in the regression analysis, mean GVW value, 
standard deviation of GVW, mean max. stress 
value, standard deviation of max. stresses, 
equation of regression line, correlation 
coefficient of the data. 
1) The interactive user can select up to 8 channels to 
process at one time. 
2) The interactive user can select the truck samples in 
either lane 1 or lane 2 to process. 
3) The interactive user can define the scales for the plot. 
4) Young's Modulus will be input by the interactive user. 
5) The interactive user can select trucks to process. 
The inputs to this program are: 
a) Title and Description: 
1) FTN15.DAT which contains GVW and max. stress at each 
channel for every truck. 
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2) NCHAN (I): number of channels to be processed at 
one time. 
3) ICHAN (I): channel ID number to be processed at one 
time. 
4) LANE (I): traffic lane in which trucks traversed will 
be processed. 
5) RS1 (R), RIN(R): the lower bound and interval for 
horizontal axis. 
6) YMAX (R): the upper bound for verticle axis. 
7) NINT (I), NFIN (I): starting and final truck ID 
number to be processed. 
b) Purpose and Use: 
1) FTN15.DAT supplies GVW and maximum stresses for 
generating load-response relationship for each truck. 
2) The interactive user's inputs are used to define the 
channel ID numbers to be processed, and the scales 
used to generate the plots. 
c) Input Media: Floppy disk, terminal keyboard. 
d) Limitations/Restrictions: 
1) The program can process up to 8 channels at one time. 
2) The program can process up to 3200 trucks each time. 
3) The unit of max. stress is psi in graphics and is ksi 
in regression results. 
e) Format and Contents: 
1) FTN15.DAT: GVW, max. stresses are integers. 
2) For interactive user's inputs see (a). 
f) Order of inputs: See (a) 
g) Expected Results: 
1) Plots having GVW as horizontal axis and max. stress 
as vertical axis. 
2) Regression analysis results which define the relation-
ship between GVW and max. stress. 
OUTPUTS: The outputs from this program are as follows: 
a) Description: 
1) Plots having GVW as horizontal axis and maximum 
stress as vertical axis. Each dot in the plot represents 
a truck. 
2) Regression analysis results describe the relationship 
between GVW and max. stress. 
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b) Form: Graphical and tabular. 
c) Format and Contents: Real, mean, standard deviation, 
equation of the regression line, correlation coefficient. 
d) Use of Output: Used for investigating the one to one 
relationship between GVW and the corresponding max. 
stress. No output from MXTRES.SAV is passed to another 
program. 
e) Limitations/Restrictions: 
1) The horizontal axis contains 12 intervals. 
2) If a dot is beyond the scale range of the plot, 
it will not show on the plot, but it will be included 
in the regression analysis. 
f) Relationship of Inputs/Outputs: The outputs of MXTRES.SAV 
are obtained by correlating GVW to max. stress in graphics 
and mathematical form. GVW and max. stresses are passed 
to the program from FTN15.DAT. 
ERROR/RECOVERY 
PROCEDURES: None 
SPECIAL 
PARAMETERS: The subroutine REGIS.OBJ which performs linear regression 
analysis and all REGIS plotting routines must be linked 
with the main program. 
3.3.6 Program PLOTS.SAV 
NAME: PLOTS.SAV The major function of this program is to plot 
histogram on the graphics display screen (CRT), and then 
transfer the plot to line printer to get a hardcopy. 
PURPOSE: This program is used to obtain the results of data reduction 
in graphical· histogram form. 
OPERATIONAL 
DESCRIPTION: The procedure required to initiate and execute this 
program is as follows: 
1) The user should enter: 
RUN PLOTS or R PLOTS 
2) The system will respond with: 
LABEL FOR HORIZONTAL AXIS (UP TO 40 CHARACTERS) 
3) The user should enter the label to be used for 
horizontal axis, e.g. 
GROSS VEHICLE WEIGHT (KIPS) 
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PROGRAM 
OPTIONS: 
4) The system will then respond with: 
LOWER BOUND (R), INCREMENT (R), AND NO. OF 
INTERVALS (I) FOR X AXIS 
5) The user should enter the lower bound, increment and 
no. of intervals for generating x axis, e.g. 
0. '10. '10 
the upper bound of the x-axis will be: 
(lower bound) + (increment) x (no. of intervals) 
in this example the upper bound will be 100. 
6) The system will then respond with: 
INCREMENT (X100%, R) AND NO. OF INTERVALS (I) 
FOR Y-AXIS 
7) The user should enter the increment in 100% frequency 
and no. of intervals for generating Y-axis, e.g. 
10. ,4 
the upper bound of the Y-axis will be: 
(increment) x (no. of intervals) 
in this example the upper bound will be 40% frequency. 
The label of Y-axis is defined as "FREQUENCY (xl00%) 11 
8) The system will then respond with: 
ENTER THE FREQUENCIES (R) FOR EACH INTERVAL 
9) The user should then enter the frequency values 
corresponding to the intervals specified in (5). 
the no. of frequencies must be same as the no. of 
intervals specified in (5), e.g. 
20., 40., 50., 55., 60., 51., 45., 40., 35., 21. 
At this point the program will plot the 
histogram on the CRT. After this has been 
accomplished, the plot will be transferred to the line 
printer, and the hard copy can be obtained. 
The corresponding values of the x variable using 
root mean square and root mean cube methods will be 
displayed on the CRT. 
The interactive user can select scale to be used for 
generating the plot. 
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INPUTS: The inputs to this program are: 
a) Title and Description: 
1) XLABEL: up to 40 characters to be used as x axis 
label. 
2) THRES (R), RINX (R), INTERX (I): lower bound, 
increment, and no. of intervals used to generate x-axis 
scale. 
3) RINY(R), INTERY (I): increment and no. of intervals 
used to generate Y-axis scale. 
4) FREQ (R): frequency values corresponding to the 
intervals specified for x-axis. 
b) Purpose and Use: The interactive user's inputs are used 
to define the scales of the plot and the frequency for 
each interval. 
c) Input Media: Terminal keyboard. 
d) Limitations/Restrictions: The label for Y-axis is defined 
as "FREQUENCY (xlOO%). 
e) Format and Contents: See (a). 
f) Order of Inputs: See (a) 
g) Expected Results: 
1) a histogram in graphical form 
2) the equivalent value for x-variable. 
OUTPUTS: The outputs from this program are as follows: 
a) Description: 
1) A plot showing the histogram. 
2) Computed equivalent value for x-variable using root 
mean square and root mean cube methods. 
b) Form: Graphical and tabular. 
c) Format and Contents: A histogram plot and the equivalent 
values for x-variable. 
d) Use of Output: Used to show the result of data reduction. 
No output from this program is passed to another program. 
e) Limitations/Restrictions: The label for Y-axis is defined 
as "FREQUENCY (xlOO%)". 
f) Relationships of Inputs/Outputs: The outputs of this 
program are obtained by directly plotting the tabular 
histogram input by the user. The equivalent values for 
x variable is computed using root mean square and root 
mean cube methods. 
ERROR/RECOVERY 
PROCEDURES: None 
SPECIAL 
PARAMETERS: The REGIS plotting routines must be linked with the main 
program. 
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4.1 MINC SYSTEM SOFTWARE 
The following list contains all the Digital Equipment Corporation 
(DEC) Manuals associated with the WIM-RESPONSE system. 
Title 
Installation Guide - RT 11 VS 1B 
System Generation Guide - RT 11 VS 1C 
System User's Guide - RT 11 VS 2A 
System Utilities Manual - RT 11 VS 2B 
System Message Manual - RT 11 VS 2C 
Keypad Editor User's Guide - RT 11 VS - 2C 
Programmer's Reference Manual - RT 11 VS - 3A 
Macro-11 Language Reference Manual - RT 11 V5-3A 
Software Support Manual - RT 11 VS - 3B 
FORTRAN IV User's Guide 
REAL-11/MINC FORTRAN Programmer's Reference Manual 
Laboratory Subroutines Programmer's Reference Manual 
RGL/11 Programmer's Reference Manual & Installation Guide 
RT-11 System User's Guide 
DECLAB-11/MINC User's Guide 
RT-11 Mini-Reference Manual 
VT125 Graphics Terminal User Guide 
2100 System Strain Gage Conditioner and Amplifier System 
LASO Printer Programmer Reference Manual 
Installing and Using the LA50 Printer 
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